06 

ts of a 
rod of 
of 
and a 
of the 
dingly 


tion of 


‘ic and 
ter is 
set on 
in end 


J.S.A.) 
-wheel 
ries of 
neel in 
etters, 
; of a 
trans- 
ries of 
, strip. 
ending 
rmonic 
m and 
centric 
rically 
trans- 
to run 
other 
onising 
he two 
ng out 
eed of 


U.S.A.) 
als are 
abet is 
ducing 
ols are 
erating 
setting 
rinting 
92 (see 
tion by 
e other 
osition. 
when 
sists in 
hat the 
signal is 
perates 


U.S.A.) 
lly the - 
nultiple 
raph if 
ed, the - 
nultiple 
ged for 
equired 
t. The 
erential 
| unison 
owever, 
ises the 
or dials 
rs being 
station 
is. The 
2gments 
ed to a 
of the 


U.S.A.) 
e made 
ly made 
ing them 
sited on 
ut being 


France. 
rk with 
condary 
rrupters 
with an 
ll and a 
nation. 
lar rate 
divided 
yer rings 
te. The 
of them 
receiver, 


>condary 
z ribs or 
coming 


3, W. 
rice, post 


LiGcHT 
25,620. 


r 15th. 
lied for 

30th. 

CuRRENT. 


zh. 2,098. 


THE 


REVIHW . 


Vou. LVITI. APRIL 20, 1906. No. 1,482. 
ELECTRICAL REVIEW. RESEARCH WORK. 
Vol. LVIII.] | CONTENTS: April 20, 1906. [No. 1,482. ina THERE is need for a considerable amount of further dis- 
Research Work... cussion before the projects contemplated in regard to the 
Durban Telephone Exchange (iltys.) ee 624 co-ordination of the engineering colleges under the London 
Notes on Wiring with Lead-Covered Rather Insulated Wire 
(Gllus.) 625 University, and the setting up of a new institution at South 
The Electrical Exhibition (tus) Kensington for research work, are carried into effect. 
Although we are anxious to encourage by every legitimate 
orrespondenee means all that can aid in the development of science and 
Husiness Notes 633 industry in this country, there is sufficient evidence of the 
Electrical Equipment of the Aberdare Collieries of the 
Powell-Doffryn Co. (illus.) GBQ. Of reckless expenditure upon enterprises, of this cha- 


‘oeks and Shares ... 
Share List of Electrical Companies 
Proceedings of Institutions :— 


ane eee 650 


Klectric Winding, Discussed at the I.E.E. <r 653 
Electric Winding Considered Practically and Commer- 

cially ... re 654 

Railway Sub-station Design, Capacity ond Location 656 

erials for Wireless 658 

-w Patents Applied For.. 659 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
TO BB OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


OFFICE :—4, LUDGATE HIiL, LONDON, E.C. 


Telegraphic Address: “ AGEEKay, Lonpon.” Code, A BC, 
Telephone No. 933 Holborn; 4425 Central. 
ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Ce 


ADVERTISEMENT RATES ON APPLICATION. 


The “ Electrical Review ” is the recognised medium of the Electrical Trades, 
AND HAS 
BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In Great Britain, Post Free, per Year, 19s. 6d. To 
J! other countries, per Year, £1 10s, 

BINDING.—Subscribers’ numbers bound, including case, for 4s. each volume, 

CASES.—Cloth Cases for Binding can be had, price 2s. 6d.each ; post free 2s. 9d. 

READING CASES, to hold from One . Twenty-six Numbers until the volume 
is complete for Binding, can. be had from the Publishers, Price 6s., or Free 
by Post (in Great Britain), 6s. 6d. 

FOREIGN AGENTS.— New York: D. Van Nostranp, 28, Murray Street 
Paris: Veuve J. Boyveav, 22, Rue de la Banque. Berlin: AsHRR & 
Unter den Linden. 

a and Postal Orders (on Chief Office, London), to be made payable to 

H. 4, Lodgate Hill, E.C, 


THE 


UNIVERSAL ELECTRICAL DIRECTORY 


1906 Edition 


NOW READY. 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 


cussion would serve a useful purpose, would be to indicate 
how far our existing institutions have contributed towards 
scientific research, and to analyse what class of institution 
has produced the best results. It is not at all clear in our 
minds that a vast laboratory, supervised by an army of pro- 
fessors and provided with all the latest devices and instru- 
ments of precision, is calculated to give us the best value 
for the money which the nation is, by hypothesis, prepared 
to spend upon the encouragement of research. When we 
look back upon the work of Newton, of Darwin, of Hughes, 
and even of Faraday, it seems that the main necessity is 
not the laboratory, but the incentive, the spirit of research, 
the desire for scientific knowledge. It is quite true that 
these princes of science might have obtained like results 
with less labour in a properly equipped establishment con- 
trived on modern lines, but the fact remains that they did 
it with comparatively few resources. There is just the 
danger that, by building up a hothouse for scientific 
research, the work w:ll become too easy and the results 
puny. On the other hand, it is possible to refer to the 
records of, say, the Royal Institution, and to find there a 
brilliant series of discoveries resulting from a set purpose 
to encourage research on a generous plan. But it must be 
remembered that these discoveries have, with a few glorious 
exceptions, not been made by men trained in Albemarle 
Street. Or again, if we turn our attention to the National 
Physical Laboratory, and look through the achievements of 
that excellent institution, there is no lack of evidence of 
sound work done and of plain pieces of research carefully 
carried out’; but does it provide any proof that an estab- 
lishment equipped with the latest instruments of precision 
and a highly technical staff will produce men of more 
incentive to research, and researches of more importance, 
than those which gave us the microphone, the telephone, ° 
the dynamo? Assuming that the nation is prepared to 
expend a large sum upon the encouragement of research, it 
would appear to be wise to consider whether it should be 
put into one big basket in the professorial region of South 
Kensington, or whether it should be distributed among the 
schools of the kingdom, and especially among those near the 
centres of industry. The spirit of research requires to be 
carried into the factories and workshops as well as into ¢he 
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academies, to the bright lads in the mills as well as to their 
more fortunate brothers at the colleges, and it is not obvious 
whether centralisation or whether decentralisation will best 
achieve that purpose. Jn all such cases it is generally found 
best to resort to a compromise, and it seems probable that 
prudence would be on the side of distributing the funds 
among the great cities of this country. The professors are, 
perhaps, somewhat too ready to assume that they have the 
monopoly of this kind of thing. Engineers and indus- 
trial chemists must watch the progress of events very closely, 
or they may find that the money has been assigned to 
lecture rooms and induction coils before they have had time 
to look round. As the market value of an expert researcher 
is from about €50 to €300 a year, it would be rather an 
unwarranted action to expend the available capital upon 
unduly multiplying the genus without the genius ; the laws 
-of supply and demand are inexorable. Again, it is not 
given to every man to research for the sake of researching ; 
the best results are often the product of accidents carefully 
observed, and these accidents do not more often occur in 
laboratories than in workshops—the laboratory more often 
contains the vbserrer, that is all. Viewed in this way, it 
rather looks as though a wise plan would be to expend 
enough of the available capital upon the National Physical 
Laboratory to place it in a position adequately to carry out 
any piece of research that may be deemed necessary by com- 
petent authorities, such as the Royal Society, the Society of 
Chemical Industry, and the Institution of Civil Engineers, 
and to distribute the remainder in such a way as to encourage 
and to instruct the observational instincts of the youth of 
this country. The encouragement should be to the youths 
themselves, not necessarily to increasing the number of 
colleges ; and it should take the form of substantial scholar- 
ships to a few, rather than of prizes and certificates to the 


meny. 
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DivistonaL Court has declared a 
light railway constructed under the Light 
Railways Act, 1896, to be a railway, and 

as such entitled to pay general district rates on one quarter 
only of its annual value. In arriving at this decision, it has 
endorsed its action in the case of the Yorkshire (Woollen 
District) Electric Tramways, Ltd., 7. Ellis, heard on 
December 20th, 1904, when it was held that light railway 

“ars were not liable to be licensed by local authorities. 

The case which has now been decided is that of the 
Wakefield and District Light Railway Co. v. the Mayor, &c., 
of Wakefield, and here, too, it was held that the lines were 
subject to railway legislation under Sec. 12 of the Light 
Railways Act, 1896, and therefore entitled to the partial 
exemption in respect of general district rates conferred by 
the Public Health Act, 1875, Sec. 211. It was in vain 
that counsel for the Corporation laid stress on what he was 
pleased to call the natural justice of light railways contri- 
buting towards the cost of paving (in/er alia) the strects, 
for as Mr. Justice Lawrence pointed out, the companies had 
to keep in repair that portion of the road along which their 
cars ran, While as regards the remainder, it would rather suit 

_ them for it to be ill kept, as more jieople would be likely to 
ride on their cars. The Corporation also made much of the 
word “ only,” arguing that in the case in point the land was 


Light Railway 
Rating. 


not used only asa railway. It was held, however, that so 
far as the company was concerned, it was used only as a 
railway, and could not be so used by other persons. So 
certain in fact were the judges that such lines were railways 
within Sec, 211, that they did not call upon Mr. Ryde, who 
appeared for the company, to reply, but at once gave judgment 
in favour of the company. It is interesting to note that on 
the following morning the same Court was asked on behalf 
of the Yorkshire (Woollen District) Electric Tramways, 
Ltd., to take steps for compelling certain Justices to state 
three cases on precisely the same point, as the Justices had 
refused to do so om the grounds that such lines were not 
within Sec. 211, and that they had no jurisdiction to state 
such cases. In view of the case decided on the previous 
day, the Court made the necessary orders, intimating at the 
same time that probably in view of what had happened, the 
matter would be amicably settled. Whether, however, the 
orders would have been made but for the carefully-prepared 
case which had been already settled is doubtful ; at any rate, 
the affair shows how difficult it is for industrial enterprises 
to obtain their rights, for it certainly seems that it would 
have been only reasonable for the local authorities to have 
waited for the result of the Wakefield case before putting the 
Yorkshire Co. to the expense of obtaining the aforesaid 
orders. It came out, indeed, at the application that some of 
the authorities had refused to meet the company by accept- 
ing payment in full and giving an undertaking to refund the 
excess should the Wakefield case be decided in favour of 
the companies. 


Iv is to be hoped that we shall soon 
have an IHluminating Engineering Society 
in England. One of the advantages of 
bringing together on common ground 
men whose business it is to push diverse forms of illu- 
minants is that, whatever statements they may be guilty of 
during the day-time, in the evening they discuss their pet 
lamps with a freedom that is positively brutal. At least, so 
it appears to be in New York, where, at a recent meeting of 
the Illuminating Engineering Society, Mr. Rettich, a 
gas engineer, gave away completely the case for the 
inverted gas mantle lamp. We have only to call to 
mind the Gas Exhibition at Earl's Court about 18 months 
ago, When the inverted mantle held a veritable orgy of 
shameful imitation of electric light ; when London was 
““napered ” to see the new substitute ; and when certain 
station engineers were seized with a panic of which one of 
the healthiest outcomes was the Olympia Exhibition. And 
now we learn that the lamp is found wanting in many 
respects: dangers of falling particles; carbonisation ; 
flashing back ; delicacy of mantle suspension ; flickering at 
low pressure: discoloration of chandelicr arms ; too much 
heat thrown off in proportion to amount of gas 
used; unpleasant noise, &c. The indictment is a 
long and severe one, and we may add that our own 
experience completely confirms it. The author stated that 
the lamp had recently been condemned in New York by the 
Board of Fire Underwriters on account of fires started from it, 
and tables, &c., had been charred by red-hot material falling 
through the base of the globe. Wherever one goes it is 
apparent that the inverted gas mantle has not “ caught on” ; 
inquiries at ironmongers show that the demand for these 
lamps is very small indeed, and orders are seldom repeated : 
and it has been clear for some time that the gas 
companies put their money on the wrong horse, whilst 
they obtained for the time a very successful bogy. Like 
many others, this has been proved to be merely a turnip 
with a very poor candle. The breakage of mantles due to 
vibration makes the lamp an expensive one to maintain, the 
roaring and bubbling is very irritating, and the fittings 
rapidly deteriorate owing to the great heat evolved. It is 
satisfactory to note that electricity supply authorities have 
held their own, and we have reason to believe that the gas 
companies will have their work cut out to do the same in 
connection with coming developments in high-efficiency elec- 
tric incandescent lamps. 


The Inverted 
Gas Mantle 
Lamp. 


7 
{ 
\ 
| 


06. 


t so 
aS a 

So 
ways 
who 
nent 
it on 
half 
‘ays, 
state 
had 
not 
state 
the 
the 
the 
ared 
rate, 
TISes 
ould 
have 
r the 
1e of 
vept- 
1 the 
of 


soon 


ciety 


os of 
ound 
illu- 
iy of 
pet 
st, £0 
ig of 
h, a 

the 
ll to 
mths 
ry of 
was 
rtain 
ne of 
And 
nany 
1g at 
nuch 

gas 
is a 
own 
that 
y the 
ym it, 
ling 
it is 
these 
ited 

gas 
vhilst 
Like 
arnip 
ue to 
1, the 
tings 
It is 
have 
e gas 
ne in 
elec- 


Vol. 58. No. 1,482, Apri 20, 1906 ] 


THE ELECTRICAL REVIEW. 628 


AN article by Mr. A. A. Maver, in 
The Utilisation Magazine, on utilising exhaust 
of Exhaust 
Steam. steam in the locomotive works of the 
Grand Trunk Railway, commences with an 
obvious truism, immediately apparent to any engineer 
thoughtful of the cost of paths of thermal extravagance. It 
j< surely surprising in the light of the knowledge of to-day 
tat anyone should think it necessary to chronicle how in 
piace of exhausting to atmosphere from all the engines in a 
urge works, it became possible to reduce the number of 
.ilers in use by taking all the exhausts into a common 


; ter heater on the way to the boiler. The writer is on 
«ounds almost as obvious when he describes how the offices 
» the works had their hot-water radiators supplied from the 
|. . water boiler feed pipes, the water being forced through 
;» radiator system by a pump, at little actual out- 
| for the initial installation, and practically none for 
+» annual maintenance. But this is not described in an 
« curate manner so far as questions of cost and thermal loss 
efficiency are concerned. 
Very few American engineers seem to have mastered 
elements of thermo-dynamic science which the 
- Prof. Thurston taught at Sibley College. Perhaps 
pressure—racial rather than thermal—at which they 
» rk, is the reason why in several American contribu- 
1s on the subject of the utilisation of exhaust steam which 
have noticed in these pages, we do not find a single 
» ompt to treat the subject in a spirit of thermo-dynamic 
ousness. The obvious questions as to the number of 
rmal units required during an average winter to keep a 
im of a definite cubic capacity at a definite tempera- 
cv, the air being changed at a definite hourly rate, 
- never answered. 
tlowever, in the March issue of the Journal of the 
inklin Institute, we are at last able to welcome a rational 
id scientific treatment of the problems of heating buildings. 

Under the title of “‘Some Data Relating to the Heating 
. the Edgar F. Smith House, Dormitories, University, 
)nsylvania,” Mr. H. W. Spangler treats this subject in 
interesting and illuminating manner. For instance, 
radiating surfaces are computed together with the volume 
«' each room. The ratio of heating surface to cubic 
contents varies from 188 : 1 down to 40 : 1 (according 
\» the aspect of the room, facing north or south), the mean 
iy the entire building being 112 : 1. The condensed 
water from the steam radiators was measured by meter, and 
records of the pressure of supply were made by recording 

Primarily, this paper resolves itself into an investigation 
hand-controlled radiators versus “ thermograde” con- 
‘rolled radiators, the latter acting in an intermittent but 
ali!omatic manner, allowing the radiators to act as hot water 
rw liators until the outlet valve opens, discharging the partly 
cooled water. In a case of this kind, much depends on 
draughts of incoming cold air ; accordingly, certain of the 
\ndows were “ weather-stripped.” 

_ From the records of six months’ working the following 
formule have been prepared :— 
With thermograde control, and without weather-stripping : 
y = 10792 — -0157 z. 
With thermograde control and with weather-stripping : 
y = 09901 — +0146 «. 
Hand control with no weather-stripping : 
y = 1369 — “Old 2. 
Hand control with weather-stripping : 
y = 1:21 — ‘013 2. 


: Where y equals the gallons of condensed steam per square 
t of radiator surface per 24 hours, and z equals the 
‘utside temperature in degrees Fahrenheit. 


 -eiver, condensing the steam, and passing it through a feed- 


Exhaustive though this paper is—and it is the most 
exhaustive we have yet met with—even it does not go down 
to the absolute root of the question. For instance, the 
steam was supplied through reducing valves, and would, 
conceivably, be slightly superheated. 

A record of the temperature of the in-coming steam, as also 
of the outlet, would be desirable, for from these it would 
have been possible to estimate the thermal units per square 
foot of radiator surface per day of 24 hours. Also the 
question of the frequency with which the air in the rooms 
was changed was not mentioned. Nevertheless, this treatise 
is the best we have come across on the subject, and is a 
welcome change from its haphazard predecessors. 


Ir is not often that the Privy Council 
is troubled with an application by an 
inventor for the extension of the period 
of 14 years, which is the life of an ordinary patent. A 
couple of months ago such an application was made, and 
from the reports published it appears that the petitioner, who 
is a mechanical engineer, took out a patent in 1892 for an 
invention relating to the mechanism of Maxim automatic guns. 
His invention could not be utilised on the Maxim guns until 
certain patents of Messrs. Maxim expired in 1899. He 
had spent £293 in perfecting his invention, but had only 
been recouped to the extent of £25, which sum he had 
received in consideration of a six weeks’ option, which was 
not taken up. The objectors, Messrs. Vickers, Sons and 
Maxim, Ltd., urged that the invention was not one of 
sufficient merit. They alleged that it had never been 
put into practice, and a_ petition for prolongation 
was merely made to enable a rival company to 
be floated. The Attorney-General, who opposed the 
application on the part of the Crown, pointed out that 
since 1899 there had been nothing to prevent the petitioner 
from going on with his invention to any extent he chose. 
The invention was of an accessory to a complete Maxim 
gun, which the patentee had never made, and had no 
prospect of making owing to its great expense. In the 
event, the Privy Council held that the petitioner had not 
made out: such a degree of merit as would justify an 
extension. 

It is to be recognised that extensions of patents are never 
given as a matter of course, but only upon very special 
grounds. It was laid down in the case of “ Honiball’s 
Patent ” that the novelty, merit and utility of the invention 
must be proved. It must also be shown that all reasonable 
means have been used in order to make the invention pro- 
ductive, but that in spite of his exertions, the remuneration 
obtained by the inventor has either failed, or has been quite 
disproportionate to his merits and to the benefit conferred 
upon the public. Even when there is no opposition, and the 
Attorney-General representing the Crown does not object, 
extension will not be granted as a matter of course. 

Opposition of existing interests to the introduction of the 
invention will be considered in favour of extension. Again, 
the difficulty in introducing an invention owing to its nature, 
coupled with illness of the patentee, has been held to 
justify extension for seven years (Roper’s Patent 1887 
R.P.C. 201.) One patent may be the result of years of 
research ; another may be a mere accident. To use the 
words of a judgment in Hill’s Patent (1. Moore’s Privy 
Council’s Cases, p. 265), “It may have been the successful 
result of long and patient labour, and of great and unaided 
ingenuity, without which, for all that appears, the public 
would never have had the benefit of the discovery ; or it 
may have been by a happy accident, a fortunate guess, or 
it may have been very closely led up to by earlier, and in a 
true sense, more meritorious, but still incomplete experiment. 
Different degrees of merit must surely be attributed to an 
inventor in these circumstances.” In considering the 
question of prolongation, the Privy Council will always take 
all these circumstances into consideration. 


The Prolonga- 
tion of Patents. 


D 


Be 
~ 
3 
bit 
: 
p 


624 


THE ELECTRICAL REVIEW. 


[Vol. 58. No. 1,482, APR 20, 1906. 


DURBAN TELEPHONE EXCHANGE. 


[By our Durban CoRRESPONDENT.] 


THE inauguration of the new system of the Durban. 
Municipal Telephone Department took place one Monday, 


December 11th, in the 
presence of the Mayor and 
Councillors and other 
guests, and Durban was, at 
last, put on an equal footing 
with many other towns in 
naving a most up-to-date 
telephone system, that 
known as the “ Central 
Battery ” system. 

The exchange building, 
which cost about £14,000, 
and is situated at the 
corner of Pine and Field 
Streets, is of plastered 
brick, and presents an im- 
posing appearance with its 
graceful dome and mas- 
sive columns. The archi- 
tects were Messrs. Scott 
and Kirkby, of  Pieter- 
maritzburg, and the 
Imilders Messrs. Glen Bros., 
of Durban. 

On the ground floor, in 
addition to the — offices. 
power room, workshop, 
&e., is intelligence 
bureau. and three public 


call offices, where, for the sum of three pence, any member 
of the public may ring up any subscriber. The power room 


measures 24 ft. by 23 ft. 


and contains two 500-volt 


12-H.P. motors, two 30-volt 6°75-KWw. charging generators, 
and two 1°5-H.P. ringing machines, controlled from an 
elaborate switchboard. Adjoining this room is the accu- 


mulator room, containing 
a battery of 12 cells of 
the “C.R.L.S.” type, of 
1,056 ampere-hours’ capa- 
city, at a nine-hour rate. 

On the second floor are 
chart rooms and_ other 
offices, and a distribution 
room, equipped with the 
intermediate distribution 
board and relay rack. The 
operating room is on the 
upper floor and measures 
D4 ft. by 50 ft.; adjoining 
it are the staff rooms. 

The central battery 
system was that recom- 
mended by the Corpora- 
tion engineers (Mr. John 
Roberts, borough electrical 
engineer, and Mr. W. 
Manson, telephone 
manager) and needs but 
little detailing ; the con- 
struction was started in 
September, 1904. 

The switchboard is fitted 
for 2,520 lines, with an 
ultimate capacity for 7,200 


1. Intermediate Distributing Frame (horizontal side). 
2. Main Distributing Frame, Verticals. 


2, Charging Motor-Generators. 


4, Intermediate Distributing Frame (vertical side), 
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connections, and will extend, when built up to its full capacity 
in » horse-shoe shape. At present it contains 18 sub- 
scriers’ operators’ positions, 140 subscribers being allotted 
to cach operator, with a nine-panel subscribers’ multiple, 
thers being at present just over 1,000 subscribers. 
The whole of the internal equipment was supplied and 
insivlied by the Western Electric Co. for the sum of about 
¢7./00, the South African manager for this company being 
Mr. . P. Rice. Within a mile radius of the exchange, the 
wires leading to the subscribers are mostly laid underground, 
the cables being supplied by the British Insulated and 
Helsby Cables at a cost of over £7,000. There are 14 
cal s leaving the exchange, varying in size from 25 pairs 
to 0 pairs, and all of the lead-sheathed, air-space, paper 
ins’ ated class. At the present time there are some 15 
mi of cables, drawn into either “Sykes” conduits or 
cis ‘ron pipes, under the supervision of the borough elec- 
ir engineer ; Mr. Berry superintended the work on 
hel. f of the * B. I. & H.” Co., the cost of labour, conduits 
vu viping amounting to £8,800. 

various points the cable is tapped, and a branch taken 
uy) a distribution pole, 50 of which are placed on the kerb 
jin and 24 on roofs where wayleaves have been obtained 
for ve purpose; from these poles overhead lines are run to the 


sul vibers in the immediate vicinity. Some 800 miles of 
oy. cad lines have been run, and advantage has been taken 
of tramway side poles for carrying the same, these poles 
he made specially long for that purpose. 


may be of interest to refer to the old system, which 

dat back to 1889, when it was in the hands of the 
N; | Telephone Co., Ltd. The rental was fixed at £20 
jo: -ubseriber, there being about 50 such at that time. In 
Is an agreement was entered into between the Corpora- 
ti, and the company, granting the latter a 10 years’ right 
i use of the streets on certain conditions. In December, 
1), the Corporation decided to purchase the undertaking 
fro the company, and served notice to that effect ; the com- 
pa: waiving their right of three months’ notice allowed 
th ‘orporation to take over the system in January, 1902, 
th: ompany’s manager, Mr. W. Manson, being appointed 
as ‘-lephone manager by the Corporation. The value of 
thy ompany’s assets was determined by arbitration at the 
sin of £22,274, which the Corporation paid. The old 
Was that known as the “ Earth-Return Call-Wire ” 
sysiou. Borrowing powers to the extent of £100,000 were 
ohiued for the purpose of establishing a first-class and 
ip-' -date system of telephony, £80,000 of which has 
alreuly been expended. 
‘tne rate of subscription is £12 12s. for subscribers within 
u one-mile radius of the exchange, and £14 14s. for those up 
to « two-mile radius. Public call offices are established in 
yarous parts of the town, and the question of * trunk ” 
communication with the Government lines is now being 
considered, which will enable Durban to communicate with 
up-country towns. The income last year amounted to 
£15.500, and the number of calls recorded was over 
millions. 

\Vo are indebted to Mr. J. H. Woods, mains engineer of 
the electric light department, for the photographs accom- 
pauving this article. 


lires Due to Gas.—The danger of fire in connection 
with vas lighting is forcibly illustrated in the annual report just 
issue hy the Fire Brigade Committee of the L.C.C. During 1905 
ho tcwer than 168 fires were caused in the metropolitan area by 
escapes of gas, 83 fires were due to curtains or window blinds coming 
into contact with gas lights, 9 to decorations coming in contact with 
gas \ixhts, one to films coming in contact with a gas light, 6 to goods 
coming in contact with gas lights, 3 to linen coming in contact with 
gas lights, and 15 to clothes and curtains, &c., coming in contact with 
stoves; 33 other fires were ascribed to the use of swinging gas 
brackets, and 46 to various causes (beyond those already mentioned) 
in connection with the over-heating, &c., of gas stoves ; 12 fires were 
cause by over-heat produced by gas lights, 12 to accidents while 
sist tters were at work, and 3 to gas explosions. Altogether, 
during the 12 months, 407 fires were directly caused in the metro- 
polan area through the use of gas. In comparison with the fore- 
“vine, the fires caused by electricity are few in number, being 73 
wll told; 70 of these were due to defective electric circuits, 1 to 
“Pipe coming into contact with an electric conducting rail, 1 toa 
Worxman’s tool falling on an electric conducting rail, and 1 to over- 
teoting of an electric light. 


NOTES ON WIRING WITH LEAD-COVERED 
RUBBER-INSULATED WIRE. 


[COMMUNICATED. ] 


CORRESPONDENCE in these columns, as well as in those 
of some of the other technical papers, has made it evident 
that the system of wiring with twin lead-covered wire is 
attracting more and more attention, and that its many prac- 
tical advantages are becoming more generally recognised. 
It is, however, equally evident that there is still a large 
number of consulting engineers and contractors, who 
do not yet fully appreciate in what respects this system 
possesses advantages over others, and on this account a few 
notes relative to the subject will probably prove of interest. 

In discussing any system of house wiring there are two 
main points for consideration, viz., the initial cost, and the 
permanence and reliability of the installation obtained. 
The systems in most common use other than that under 
consideration are :— 

1. Wiring in screwed barrel, 

2. Wiring in split tubing with socketed joints, and 

3. Wiring in wooden casing, 
and a comparison between those systems and * twin lead” 
wiring will form a sufficient basis for ascertaining the 
advantages of the last-named system. The further com- 
parisons can easily be extended to any other system by 
anyone sufficiently interested, with very little trouble. 

First Cost.—In too many cases this is the only point 
considered of any real importance, but twin lead wiring will 
be found to compare favourably with any other system in 
this respect. 

To make the comparison as complete as possible two sets 
of figures are given below, the first being the costs per yard 
run of 3/20 wiring on the four systems, using C.M.A. 
cable of the 600 Q class, and the second, similar costs 
for the complete wiring installation .of an average house. 
The first costs have been taken from the “ Electric Prices 
Current ” sheets issued by Messrs. Nicholson & Robinson, 
and no allowance is made for bends, &c., which will in actual 
practice make the costs much more fayourable to twin lead 
wiring. According to these sheets, the costs per yard run 
are :— 


screwed barrel, heavy gauge... «ws Is, 84d. 
Split tubing, socketed joints Ase 52a. 
Twin lead ls. 6d 


have been worked out for a fairly typical 50-point instal- 
lation, the figures given being exclusive of all fittings, and 
including the same margin in each case for wastage due to 
cutting up, &c., and also the same margin for profit and 
contingencies. The assumed positions for the lights, 
switches, &c., are also the same in each case. The estimated 
figures in this case are :— 


Screwed barrel, heavy gauge £42 
Split tubing, socketed joints ic 
Wood casinc¢... 5414 6 
Twin lead... 4210.0 


The apparent discrepancy between the two sets of figures 
is, of course, due to the very heavy cost of bends, junction- 
boxes, &c., required for the tubing systems, both as regards 
the material and the labour involved, and the extra cost of 
making satisfactory bends and joints in the casing work. 
No allowance is made in the first set of figures for this 
portion of the work, and the saving with twin lead-covered 
wire due to this is evident from the figures for the complete 
installation. 

It is clear from these estimates, which have been worked 
out as accurately as possible, that the advantage of first cost 
rests decidedly with twin lead wiring. The exact figures will 
vary considerably according to the installation, without 
doubt, but the experience of a good many years has shown 
that it is very rarely that twin lead wiring is not the least 
expensive system to adopt. Even if exception be taken to 
the actual figures given in these cases, the relative values 
will probably be accepted, and that is the main point in a 
comparison of systems. 

The second point for consideration is the permanence of 
the work on the various systems. This should be con- 
sidered, of course, as of greater importance than the first 
cost of the installation, but unfortunately it is a matter that 
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cannot be similarly decided by calculation. Experience 
must be the only guide, and as a result of such experience 
the writer has no doubt whatever as to the value of this 
system. From whatever point of view one considers the 
question, it will be obvious that twin-lead wiring has prac- 
tically all the advantages of the other systems, with few, if 
any, of their faults. The illustration given (fig. 1) indicates 
several advantages—the saving in “cutting away,” if the 
wire has to be buried, for one thing, and the gain in unob- 
trusiveness with surface work for another—both matters of 
considerable importance in the vast majority of installations. 
As compared with casing and capping work, there is also 
the great advantage of having a non-inflammable cover for 
the wires. Another great point is that the whole of the wiring 
is absolutely watertight—a result obtained with no other 
system, for even with a solid-drawn tube with screwed joints 
moisture sooner or later condenses in the tube, and, not 
being able to escape, increases in quantity and eventually 
rots out the insulation. With lead-covered wire water 


THE ELECTRICAL REVIEW. _ [Vol.58. No. 1,482, Apart 20, 1906. 


wires. If it is desired to have a continuous metallic and 
watertight sheath throughout the entire system, this can be 
obtained either by making these junction boxes of lead and 
making wiped joints, or. by passing the lead-covered wire 
into ordinary screwed tubing fittings through a lead or other 
soft metal plug, which squeezes tight to the lead covering 
and the fitting, and forms a sufficiently watertight joint. 

In conclusion, it may be mentioned that, if special 
mechanical protection is desired, as, for example, in machine 
shops or in packing rooms, &c., it is quite easy to run a 
suitable neat steel capping over the lead-covered wire for 


Twin Leap Coveren Wire. 


Tusine % 


Casinc & CAPPING WiDE.. 


é 


——— DIAGRAM SHOWING RELATIVE SECTIONS —— 
FOR VARIOUS WiRING SYSTEMS FOR WIRE. 
Fic. 1. 


canno. get through the lead, and cannot creep along inside 
the lead, so that even if watertight joints are not made at 
the various fittings, there is no fear of water damaging the 
insulation of the wires. 

In many minor points also, twin-lead wiring is found to 
possess special advantages. Everyone knows the great 
difficulty frequently experienced in obtaining any satisfactory 
mechanical protection for wires in old houses. Wires have 
to be threaded down ‘inside the walls or between floors to 
avoid damage to old oak wainscotting or parquet flooring. 
Tubing or casing is almost impossible in such cases, and at 
times the only thing to be done is to thread the wires and 
put the tubing down over them when they are in position. 
Of course, the first bend or obstruction stops the tube, and 
the last few feet of wire are bare. Such a result is, of course, 
impossible with lead-covered wire, as the mechanical pro- 
tection mus? go the whole way, and there is the further 
advantage that the lead covering protects the insulation at 
corners, &c., where the tape or rubber might easily be 
scraped away. 

A further advantage is the ease with which bad work may 
be detected. Provided high grade cable of a good make is 
used, it is difficult to put in “shoddy ” work on a twin lead 
installation. The lead covering practically ensures that 
any fault will show as a bad “earth” immediately, 
whereas in tubing or casing and capping this might not be 
the case for long after the installation was completed. With 
twin lead wiring, the fault, if any, shows up as soon as a test 
is taken, and if the material is of first-class make, an installa- 
lation once tested thoroughly and found to show a high 
insulation resistance may safely be considered as perfectly 
satisfactory and permanent. 

It should also be mentioned that joints are entirely 
unnecessary with lead-covered wire. All switches, ceiling 
roses, &c., can be wired on the loop-in system, of course, and 
it is usual to put in a junction box for branch or switch 


2. 


such portions as might suffer damage. For surface work in 
private houses a very much neater and smaller wooden casing 
can berun over the lead-covered wire, if such is desired for 
the sake of appearance. The twin lead-covered wire may 
even be run bodily in split Simplex tubing, and still show a 
cost well under, that for an installation with heavy gauge 


Fia. 3. 


screwed tubing. Again, as no division is required for 
insulating purposes, the limitations of ordinary casing and 
capping are non-existent. If desired, the twin lead-covered 
wire can be run behind a picture rail or cornice of suitable 
design. 
In many other ways the advantages of twin lead wiring 
have been proved to those who have had much experience 
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with it, but sufficient has been said to show that it has many 
«lvantages over other systems. and it is to be hoped that the 
‘ict will be more fully realised by consultants and architects 
i) the near future. Figs. 2 and 3 show actual examples of 
» in-lead rabber-insulated wiring. 
{t should be mentioned, in conclusion, that twin-lead 
‘ring is not proof against the carelessness of unsupervised 
rkmen. Proper attention must be given, and care exer- 
sed in its use. It is not claimed that it is always the best 
~.stem, or that its use will invariably be satisfactory, but 
» thout doubt the svstem is well worth full consideration for 
ost installations, and will, as a rule, be found to be at 
st as satisfactory, if properly installed, as any of the other 
vd more expensive systems. 


THE NEWCASTLE ELECTRICAL 
EXHIBITION. 


(Concluded from page 584.) 


iossrs. W. H. Allen, Son & (o., Ltd., Queen’s Engineering 
rks, Bedford.—One of the firm’s well-known ship lighting 
verating sets, comprising a two-crank two-cylinder compound 
sine and dynamo (200 amperes at 100 volts, speed 390 revolutions) 
exhibited ; also a 220 B.H.P. two-crank enclosed vertical engine 
0 revolutions) for direct-coupling to dynamo. A three-throw 
‘on-Edwards air pump and a “Conqueror” twin-series turbine 
itrifugal pump are also given place, while an imteresting feature 
‘yanged prominently at the front of the stand consists of a crank- 
aft taken from one of their three-cylinder compound enclosed 
ent running 500 B.H.p. high-speed forced lubrication engines. 
is particular shaft has been running for seven years, working 
“ hours per day and 300 days per year, giving considerably more 
iin the horse power for which it was designed, at a speed of 300 
p.m.,and yet the wear in many parts is so small that it is in- 
‘pable of being measured, while in all other parts it is merely 
‘uleroscopic. 
Messrs. Chamberlain & Hookham, Ltd., 4, New Bartholomew 
treet, Birmingham.—This firm is showing its patent continuous 
irrent two-rate meters, the cash register meter, also large capacity 
upere-hour and watt-hour meters for switchboard service, and 
‘rious other exhibits of a similar character 


Messrs. James Keith & Blackman Co., Ltd., 27, Farringdon 
venue, London, E.C., and Leeds.—There is shown by this company 
number of electrically-driven fans, including a 24-in. Blackman 
‘1 for moving air in volume, an electric blower for bolting direct: 
: to a smith’s hearth, and an 18-inch ventilating fan driven by an 
duction motor. 


Messrs. Frank Pearn & Co., Manchester. This firm’s local 
vent has a serviceable exhibit of the Manchester donkey or wall 
vunps, direct acting pumps, vertical N series power pumps, also an 
‘ectrically-driven pump consisting of a treble ram pump with 
‘in. diameter rams, 12-in. stroke, complete with electric motor. 
4 “ee oil filter of a capacity of 50 to 60 gallons per 24 hours is 
iso shown. 


Mr. Thomas R. Martin, Albert Road, Middlesbrough.—Mr. 
Martin being local agent for several well-known electrical firms, 
vis Several stands under his control. At these the manufactures of 


Ture FuSEBOARD. 


Messrs, Christian & Phipps, Ltd., of London, the “ Metallic ” Seam- 
ess Tube Co., Ltd., of Birmingham, and Messrs. Everett, Edg- 
sumbe & Co, are all represented. 

On behalf of Messrs. Christian & Phipps, Ltd., he shows the 
‘Lampton fuseboards. The bases consist of enamelled slates 
Saving bushed corner holes. The bus-bars and terminal blocks 
are made out of the solid, and the fuse clips are so made as 


to ensure a perfect, even contact. The cases are fitted with a self- 
locking catch. The Hampton fuseboards are made in two 
qualities. In the first quality the bus-bars are of solid hard-drawn 
copper, and in the second quality they are of brass. A special 
feature of the board is the clip which is supplied in the middle, 
enabling easy accessibility to the rubbing contacts at both sides. 
The dividing fillet is of ebonite. The “V” type house service 
switches shown are very substantially made The brushes are of 
H.D. copper, the current density being very low, whilst the design 


& Puipps’s STANDARD KNIFE SwItcuH. 


of the brushes is claimed to give a perfect rubbing contact with a 
greatly increased contact area. The cases are again a special 
feature. These switches are made in sizes from 30 to 250 amperes, 
either single, double or triple pole, and with or without fuses and 
cases. Messrs. Christian & Phipps are also showing a complete range 
of switches and fuses in cast-iron cases, fool-proof mining switches, 
power distribution boards in cast-iron cases, and so on. We 
illustrate one of the firm’s S.P. standard knife-switches fitted with 
carbon break for voltages up to 500 volts. Large contact area and 
low current density are claimed. A locking arrangement holds the 
blades when in the “off” position at right angles to the base. 
Where space is limited this can be omitted. 

On behalf of the Metallic Seamless Tube Co., Ltd., of Bir- 
mingham, Mr. Martin is exhibiting a complete range of the 
different styles of tubes and fittings manufactured by them, 
including the Bayliss “Grip” system for obtaining continuity 
without the aid of screwing tackle. The use of this system, we 
understand, is increasing daily. The makers claim for it ease and 
low cost of handling as compared with screwed conduit, and that 
the certainty of continuity makes it preferable to slip-joint 
systems. 

Messrs. Everett, Edgcumbe’s leakage indicators for use in coal- 
mines are an appropriate exhibit for a place like Newcastle. 


Messrs. J. H.-Holmes & Co., Portland Road, Newcastle-on- 
Tyne.—One of the finest exhibits of electrical machinery is to be 
found at Messrs. Holmes’s stand. The Holmes-Clatworthy system 
of electric driving for printing machinery is so well-known and so 
widely adopted that nothing need be said of it here, save that it is 
present. Some 129 of these equipments have now been fitted to 
newspaper printing machines in different parts of the kingdom. 
A typical combined generating- set for ship lighting as supplied to 
about 800 steamships; a standard pattern search-light; various 
sizes of Castle and i.undell motors, also component parts; 
portable motors for electric drilling; a motor with reducing 
gear, also a three-phase induction motor are all in evidence. 
There is a mining switch pillar shown, the door of which 
cannot be opened when the switch is on, so that it is safe 
for workmen to handle. Electric light fittings for ship use, 
also Holmes-Page quick-break switches and fuses, are on view, 
and mention should also be made of the. selection of elec- 
trical instruments exhibited, including recording ammeters and 
voltmeters, also spring-controlled and moving-coil types of 
ammeters and voltmeters in brass and iron cases. The Holmes- 
Murday patent recording instrument has a hinged pen which moves 
in a straight line. The pen holds ink sufficient to run for a fort- 
night. A group of Lundell two-pole type motors of from 3 to 
10 u.P. are arranged working as motors and dynamos. 

A Lundell motor (2 H.P.) is doing service on the stand of Messrs. 
Andrew Reid & Co., Ltd., in the driving of a letterpress printing 
machine through silent spur gearing with a speed variation of 
900 to 1,700 per hour, 


The Industrial Engineering Co., Emmerson Chambers, 
Newcastle-on-Tyne.—This firm is showing some of its direct and 
three-phase electrical machinery in operation. It is also supplying 
the “ Industrial ” suction gas producer, but this is not exhibited, 
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Bullough’s Adjustable Rail Joint Support Co., Ltd., 41, 
North John Street, Liverpool.—There is an exhibit of this patent 
adjustable rail joint support. It consists of two plates of rolled 
mild steel, one being superimposed on the other. In the upper 
plate are two steel screws having gas threads, and on each screw is 
a combined protection and lock nut. The apparatus is shown in the 
figure below. By slightly turning the screws, the upper plate is raised, 
thereby raising the rail ends, and “supporting” the joint or rails to 
any required position, thus taking out any spring or looseness. Any 
subsequent depression due to the rolling load, or any other cause, 
is readily adjusted by the use of a box spanner without any dis- 
turbance of the paving. It is claimed that the joint can always be 
maintained as satisfactory as the rest of the rail, hence the life of 
the joint is equal to the life of the rail. 

For application to existing track the advantages claimed are : The 
disturbance of the paving setts in fixing is reduced to a minimum ; 
the heads of the railsare raised 2nd maintained at one level, thereby 


ADJUSTABLE Rain Jomnt SuPPORT. 


giving a perfectly true and rigid joint, thus preventing the lifting 
of the setts, which has hitherto caused so much trouble and expense ; 
the “knocking” of the joints is obviated, and the consequent 
wear and tear of the rolling stock is done away with; after 
once fixing, the joint can be adjusted and maintained without the 
slightest interference with the paving. 

For new track the advantages are claimed to be :—The heavy 
tishplates and bolts can be dispensed with, and shorter mild steel 
plates substituted ; the joints may be always adjusted and main- 
tained in one position and at one level without the slightest inter- 
ference with the paving ; there are no knocking joints, no damage 
to rolling stock, no lifting of paving, maintenance is reduced to a 
minimum, the joint is as strong as the middle of the rail, and it is 
not necessary to adjust the joints more frequently than once 
in six months after the first adjustment. In new track work, 
security and economy can be effected by the substitution 
of short mild steel fishplates for the ordinary and much 
more expensive ones, and by using shorter copper bonds, and 
the provision of a tie-bar through the rails at the joint makes 
lateral movement impossible. This addition to the joint is claimed 
to increase its efficiency by ensuring not only the absolute ayoid- 
ance of any deviation in level but also of alignment. 


Messrs. Thos. G@ Usher & Co., 44, Leazes Park Road, New- 
castle.—An exhibit of the electric lamps of the Sunbeam Lamp Co. 
is made by this firm, the processes of manufacture being illus- 
trated. There is also a show-case of the Western Electric Co.’s 
cables, various electric light fitting and motor exhibits, and a small 
country lighting set of plant which will be installed at St. Bos- 
well’s when the Exhibition closes. The uses of electric lighting 
and electric radiators as applied to every-day purposes, are shown 
by a specially fitted up coi servatory and sitting room. Among the 
many other interesting things at Messrs. Usher’s stand we observed 
a dynamo which was made about 16 or 17 years ago, showing tne 
fittings employed before supply from public mains was available. 


Mr. James Gledson, 25, Eldon Square, Newcastle-on-Tyne.— 
The manufactures of a number of leading electrical firms will be 
found here. They include electrical instruments as made by 
Messrs. Elliott Bros.; switches, fuseboards and various accessories 
manufactured by the Wandsworth Electrical Manufacturing Co., 
Ltd.; multiphase motors and generators, booster and other plant 
made by Messrs. Laidlaw. Laidler & Co., of Manchester ; flame arc 
lamps, arc lamp couplings and acid-proof and mine fittings as sup- 
plied by Messrs. D. Santoni & Co.: also ship and other electric 
light fittings, Sunbeam lamps and electric radiators; Hellesen 
batteries, Creighton’s casing and cappings, Reyrolle motor-staiters 
and wall plugs, and go on. 

Messrs. F. Reid, Ferens & Co., Orchard Street Buildings, 
Neweastle-on-Tyne,---As agents for the Electric Construction Co., 
Ltd., of Wolverhampton, the firm is exhibiting a three-phase 
gengrator, continuous current motors, induction motors and starters, 


high tension switchgear, &c. ‘There is also a sign consisting of 200 
8-c.P. Royal Ediswan lamps, the firm being selling agents for these, 
The Dowsing radiators, Pitkin’s leakage indicators for mines, a com- 
bined lightning arrester and insulator for mine service, also water 
and gas-tight bells for fiery mines, single-stroke and trembling 
bells, and that interesting device, the Pyrophone (of the Pyrophone 
Fire Alarm Co.), with which our readers are fully familiar, areal! 
well exhibited. A study of the photographs adorning Messrs. Reid, 
Ferens’s section of the Exhibition brings to mind the work that the 
firm are doing in chimney construction for electric power stations, 
and also in chimney felling—both lines in which they are 
specialists. The self-supporting chimney, 175 ft. high x 12 ft. 
diameter, built for Hastings tramway power station, and one of 
185 ft. high, built to the order of Babcock & Wilcox for Rochester 
electric lighting station, are among the views. 


The Eldon Electric Co., Ltd., 8, Eldon Square, Newcastle-on- 
Tyne.—The conduits and fittings of the Simplex Steel Conduit 
Co., Ltd., are strongly in evidence, as the company represents that 
very active organisation in the locality. The stand is built up of 
“Simplex” tube. To attempt to enumerate the mass of electrical 
sundries shown is an impossibility ; by naming flame and enclosed 
arc lamps, motors and motor starters, automobile flexibles, ship’s 
light indicators, Eldon electric wires and cables, electric heating 
and cooking appliances, electric light fittings, and a motor- 
generator for battery charging, we have but covered a small part of 
the whole. 


Various Exhibits.—There are also sundry other exhibits that 
call for brief mention. Messrs. Geo. Angus & Co., Ltd., of St. 
John’s Works, Neweastle-on-Tyne, are in evidence with their 
leather and rubber manufactures, also raw hide gears and metal 
gears. Mr. Henry Osborn, of Newcastle, shows a number of tools 
and machines for electrical engineering use, also students’ mathe- 
matical instruments. A collection of various electrical novelties, 
cycle lamps, batteries, motors, and so on, are being exhibited by the 
Edison Electrical Supply Co., of Newcastle. The Spherical 
Metallic Packing and Engineering Co., of Manchester, are exhibit- 
ing, through their local agent, their Redford’s patent metallic 
packing. Driving belts and belt fasteners are arranged at the stand 
of Messrs. R. & J. Dick. Mr. A. Chisholme-Robson shows electrical 
accessories and time recorders; Mr. Walter Fletcher has electrical 
fittings and accessories; office requisites are exhibited by Shannon, 
Ltd., and the Blickensderfer Co., Ltd. ; dynamo and motor brushes, 
and other familiar lines are shown by Le Carbone; the Electrical 
Engineering Supply Co., of Newcastle, are showing the Chameleon 
illuminated signs as seen at Olympia, incandescent lamps and 
various electrical accessories ; and Messrs. Babcock & Wilcox, Ltd., 
have a model of their water-tube boiler, chain grate stoker, turbine- 
tube cleaner, and Lhassen and Hjort water softening and purifying 
plant. 


The Exhibition is due to close to-morrow. 


LEGAL. 


THE WAKEFIELD AND District Ligut Ratnway Co. 7. THE Mayor, 
ALDERMEN AND CITIZENS OF THE City OF WAKEFIELD. 


TuIs case came before a Divisional Court of King’s Bench consisting 
of Justices Ridley, Darling and A. T. Lawrence on the 10th inst. on 
appeal from a decision of five Justices of the City of Wakefield, 
who decided against the appellants, the Wakefield and District 
Light Railway Co., on a question of rating, but consented to state 
a case for the opinion of the High Court on a point of law. 

It appeared from the case stated that a complaint was preferred 
before the Justices against the Wakefield and District Light Railway 
Co. for that they, being a company duly rated and assessed in the 
sum of £31 9s. 6d. on a general rate made on May 10th, 1904, and 
on a water rate made on the same date in the sum of £8 12s. 8d., and 
payment of such sums having been lawfully demanded in writing, 
had not paid the same. It was proved or admitted before the 
Justices that the rates in question were duly made, and that the 
appellant company was duly rated on rails laid in Horbury Road, 
Westgate-end, Westgate, Marygate, Market Place, Northgate, 
Kirkgate, on the bridge across the River Calder, on the 
Waketield and Doncaster Road, Leeds Road, Bridge Street and the 
Wakefield and Barnsley Road. The net annual value was esti- 
mated at £237, and the rates were made on the full net annual 
value. The appellants tendered a sum of £10 Os. 7d., which would 
be the sum due calculated on the fourth of the net annual value. 
This offer was refused. Further, it was proved that the lines in 
question comprised railways Nos. 3, 6,7 and 8, which were laid 
entirely within certain streets of the city of Wakefield, which 
streets were highways repairable by the inhabitants at large, and 
were vested in the Mayor and Corporation of Wakefield as the 
urban authority, pursuant to the provisions of the Public Health 
Act, 1875. The lines were worked by electric power, on the over- 
head system. 

The contention of the appellants was that the lines of the rail- 
way, and the land occupied thereby, were used only as a railway 
constructed under the powers of certain Acts of Parliament for 
the public convenience within the meaning of Sec. 2, Sub-see. b, of 
the Public Health Act, 1875, because they were used and constructed 
under the Wakefield and District Light Railway Order, 1901, and 
the Extension Order, 1902, and therefore were only assessable on 
one-fourth of their net annual value, 
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The respondents, on the other hand, contended that the land 
on which the lines of rail were laid was not land used only asa 
railway, and that the railway was not a railway constructed for 
public convenience, and therefore it was liable to be assessed on 
the full net annual value. The justices decided in favour of the 
view contended for by the respondents. 

The questions for the decision of the Court were (1) whether 
the land occupied by the lines of rail is or is not land used only as 
a railway constructed under the powers of the Act of Parliament 
for public conveyance within the meaning of Sec. 211, Sub-sec. 14, 
of the Public Health Act, 1875; (2) whether the railways are or are 
not constructed under the powers of an Act of Parliament for public 
conveyance within the meaning of the said section; (3) whether 
the occupiers of the land occupied by the said lines of rails are or 
are not entitled to the benefit of the partial exemption provided 
‘or by the section and sub-section of the Public Health Act, 1875. 

Mr. Danckwerts, K.C.,and Mr. Ryde appeared for the appellants ; 
wd Mr. Clavill Salter, K.C., and Mr. Wm. Mackenzie for the 
respondents. 

Mr. Rype said the short point came before the Court under 
Sec, 211 of the Public Health Act, as to whether the lines in ques- 
tion were a light railway within the meaning of the Act. The 
Court below had held that this was not a light railway within the 
meaning of the Act, and that, therefore, the company had to pay 
he higher rates as assessed. In this case the company had to keep 
‘oa fixed permanent way, and it was only because they had an 
exclusive right that they were rateable at all. 

Mr. Justice Darnuina said the public had a right to use the land 
i» which the lines were laid, and it seemed a curious result that 
‘ecause the company had not got the land all to themselves they 
-hould be higher rated. 

Mr. RypDE submitted that the appellants came within Sec. 211 
1! the Public Health Act, and were entitled to the partial exemp- 
‘ion therein provided for. 

Mr. SattER, on behalf of the respondents, said that no doubt 
ihe origin of a light railway and that of a tramway were different, 
vut it was also different from that of a railway. The exemption of 
railway from paying full rates was conferred, because, in proportion 
‘o their holding, they enjoyed very few of the advantages of the good 
lighting, paving, &c., paid for by the rates. But a tramway was 
not exempt because it did enjoy most of these advantages, and this 
light railway was practically in the position of a tramway. With 
regard to Sec. 211, the question as whether the appellants were 
“oecupiers of land used only as a railway constructed under the 
powers of any Act of Parliament for public conveyance.” This 
land was not used only as a railway by the appellants, but was used 
by many others. The fallacy of-thé argument on. the other side 
consisted in their assumption that they had to show that the land 
was used only by the appellants as a railway, and not that the land 
was used only asa railway. No single inch of this land was used 
nly asa railway. As in all rating cases, they must deal with the 
uses in substance. He submitted that this railway was not con- 
structed under the powers of an Act of Parliament. The order was 
not an Act of Parliament. He agreed that if Sec. 211 was a general 
enactment relating to railways, he was wrong. 

Mr. Justice RipueEy, in giving judgment after stating the facts, 
aid the justices had decided that the land in question was not 
ised only as a railway, and was not constructed under the powers 
fan Act of Parliament. The first question was whether this land 
was used only as a railway, and he thought the land was used only 
asarailway. On the second point he felt less difficulty. This 
railway was made under the Order of 1901, and not directly under 
an Act of Parliament, but on looking at Sec. 12 they got over that 
difficulty. He thought the section said that light railways were to 
he treated as if made under a special Act, and that the order made 
under the Act was to be called a special Act, and, therefore, that 
(his railway was constructed under the powers of an Act of Parlia- 
ment. He also thought that Sec. 211 was a general enactment relating 
torailways. Enactment was not the same thing as Act. The latter 
meant the whole Act, the former the Act or part of the Act. He 
came to the conclusion that the appeal should be allowed. 

Justices Dartinc and LAWRENCE concurred, and the appeal was 
accordingly allowed. 

Leave to appeal was applied for, and granted. 


Ravinc or Exectrric Tramways. 


Ix the King’s Bench Division of the High Court of Justice on the 
Lith inst., before a Divisional Court, consisting of Justices Ridley, 
Darling and A. T. Lawrence, Mr. Llewellyn Davies moved on 
behalf of the Yorkshire Woollen Districts Electric Tramways Co. 
fora rule nisi directed to Justices of the West Riding, sitting at 
Dewsbury, to show cause why a mandamus should not issue com- 
manding them to state a case for the opinion of the High Court. 
He said the question at issue was whether the company, whose 
lines were constructed under the powers and orders of the Light 
Railways Act, were bound to pay rates on the full net annual 
valuation, or were entitled to partial exemption under Sec. 211 of 
the Public Health Act, 1875, under which railways were only bound 
to pay on one-fourth of the net annual value. The company had 
arranged with some of the local authorities through whose dis- 
trict the lines ran (as they ran through a good many rural districts) 
to pay the whole amount, the authorities undertaking to refund if 
the decision was in favour of the Light Railways, But three 
authorities declined to do that, and they took proceedings. 
These were Liversedge, Heckmondwike and Mannhill. The case with 
regard to these authorities came before the Justices, who made an 
order for payment in full, refusing to hear the company’s solicitor, 
and making an order for a distress warrant to issne in case of non« 


payment. The amount of the rate due to the Liversedge Urban 
District Council on the full valuation was £56 16s. He believed 
the matter was decided in the company’s favour in the case of the 
Wakefield, &c., Light Railway Co. v.. Mayor and Corporation of 
Wakefield, which came before the Court on Monday. 

Mr. Justice Riptey: But that was a light railway. 

Mr. Daviss: So is this, though it iscalled a tramway. The lines 
were constructed, as in the Wakefield case, under tke Light Rail- 
ways Act. 

Mr. Justice Riptey: I suppose you say there is nothing in a 
name. You may take a rule, but if it turns out that your case is 
on all fours with the Wakefield case, it will be hardly necessary to 
argue it, as the matter can be arranged privately. 

Mr. Davizs thought it probable that the matter would be settled, 
but he asked for three separate rules against the three authorities. 

The Court granted the three rules as asked. 


JoHNSON-LUNDELL Exxctric Traction Co., Lrv., r. Sin 
Joun MILpurn. 


THIs case came before the Court of Appeal composed of Lords 
Justices Williams, Stirling and Moulton on Monday last week on 
the defendants’ appeal from an order of Mr. Justice Bray in 
chambers, affirming the order of the Master nefusing to make an 
order for security of costs. 

The action, a test one, was brought by the company against the 
defendant, a shareholder, for calls, the defendant counter-claiming 
against the company for the return of the money he had paid for 
his shares on the ground of alleged false statements in the 
prospectus. 

Mr. Justice Bray declined to make an order for security of costs 
on the ground that the unpaid calls formed a substantial asset of 
the company available for the payment of the costs if the defendant 
succeeded in the action. 

Mr. Gorr Browne, K.C., on behalf of the defendant, pressed for 
the order. He said that in the event of the defendant succeeding 
on his counterclaim, the company might go into liquidation, in 
which case the defendant would have to prove for his costs, and 
probably only receive a small dividend. 

Without calling upon counsel for the company, their Lordships 
dismissed the appeal. 


Exectric Tramways Construction Co., Lrp., v. Houpswortn. 


In the Court of Appeal, composed of Lords Justices Vaughan- 
Williams, Stirling, and Moulton on Tuesday last week, Mr. Lush, 
K.C., applied on behalf of the defendant in the case of Electric 
Tramways Construction Co., Ltd., v. Holdsworth, for leave to 
appeal from an order of the Judge in Chambers varying the order 
of the Master. The learned counsel said the action was brought by 
the plaintiff company, which was in liquidation, for £6,000 upon an 
alleged failure of consideration under an agreement contained in a 
letter. The defendant counterclaimed against the company for 
£12,267. The case was set down for trial in the King’s Bench 
Division before a special jury, and it was anticipated that the trial 
would last several days. The plaintiff company being in liquida- 
tion, the defendant applied for security and costs. The Master had 
ordered the company to give security in the sum of £300, but Mr. 
Justice Channell, on appeal, reduced the amount to £150. He (Mr. 
Lush) wanted to get the Master’s order restored, hence the present 
application for leave to appeal. 
Their Lordships refused the application. 


SwaNsEAa CORPORATION v. NATIONAL 'TELEPHONE Co. 


In the Court of Appeal on the 11th inst., Lords Justices Vaughan- 
Williams, Stirling and Cozens-Hardy delivered their reserved 
judgment in this case, which was an appeal by the defendants 
against a judgment of Mr. Justice Buckley. 

Lord Justice Stirtinc delivered the judgment of the Court. 
He said :—At the close of* the arguments in this case we were dis- 
posed to think that Mr. Justice Buckley had taken a view which 
was unduly favourable to the plaintiffs; but as the action related 
to matters which called for some local and scientific information, 
we were desirous of obtaining a report of a scientific referee on 
certain que:tions. An order was made to that effect in January 
last, and the referee has made his report, dated February 28th last. 
We have considered that report, and find ourselves confirmed in 
the opinion we had previously formed. We, therefore, propose to 
make the following order :—That the appeal be allowed, and that 
the judgment and order of Mr. Justice Buckley, dated May 28th, 
1905, be discharged, except so much thereof as did order that the 
operation of the said judgment (except as therein mentioned) 
should be stayed, pending the hearing of this appeal, upon terms 
therein mentioned, and instead thereof order as follows :— 

Declare that under Sec. 3, Sub-sec. 5 of the Telegraph Act, 1899, 
and the Telegraph Intercommunication Order, 1899, made pursuant 
to the said Act, and in the events which have happened, the 
plaintiffs are entitled to be afforded by the defendants all proper 
facilities for restricted intercommunication within the meaning of 
the said order (Mr. Justice Buckley’s) between persons using the 
telephone system of the defendants, and the telephone system of 
the plaintiffs in the pleadings referred to, 

Declare that in order to afford such proper facilities, junction 
circuits within the meaning of Major Cardew’s report of February 
26tb, 1906, answers 1 and 3, ought now to he provided to directly 
connect plaintiffs’ principal exchange in Swansea and each of the 
exchanges of the defendants at Sketty and Gorsejnon in manner 
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following, that is to say, to connect the plaintiffs’ principal 
exchange at Swansea and the exchange of the defendants at Sketty, 
one junction circuit, and to connect the plaintiffs’ principal 
exchange at Swansea and the exchange of the defendants’ at 
Gorseinon, two junction circuits. 

Declare that the several Ijunction circuits so to be provided as 
aforesaid should be all one-way junctions, that is to say, one set 
to be used for calls from defendants’ subscribers to the plaintiffs’ 
subscribers, and the corresponding set to be used for calls from the 
plaintiffs’ subscribers to the defendants’ subscribers, and that such 
junction circuits may be either enclosed in cables in sets, or erected 
overhead, or partly in one way and partly in the other. 

Declare that the junctions so to be provided may pass through 
the company’s said principal exchange at Swansea, but should not 
be brought to the switchboard in that exchange for operating 
purposes. Liberty for either party to apply as to relief consequent 
on the aforesaid declarations, and as to costs of making the 
junctions, and as to further facilities, and generally. 

The costs of the appeal to be taxed and paid by the respondents 
to the appellants. Each party to bear its own costs down to and 
including the trial before Mr. Justice Buckley. 

Mr. DanckweErts: There is one point I want to be certain of, and 
that is, as to the cost of laying the junctions. 


Lord Justice Strrtine: It will be a matter for application if you - 


think that the question arises. This reserves full liberty to 
apply. 

Mr. ParkER (for the Corporation): Should not there be a limit as 
to the costs of carrying out the works ? 

Mr. Justice Strrtine : If you so desire it, there may. 

Mr. PaRKER: I suppose we can come back upon that to the Court 
of Appeal. 

Lord Justice Strruivc: I do not know. This!judgment is substi- 
tuted for that of Mr. Justice Buckley. | 

Mr. PaRKER: One of the chief issues was as to the cost of this. 

Lord Justice Strruine: I do not think youcan come back here. 

Mr. Parker: Mr. Justice Buckley ordered that the costs should 
be joint costs. 

Lord Justice Strrtinc: I hope you will arrange it, but if you 
cannot you can have liberty to apply. 


DIsPUTE OVER AN ExectricaL Firtinas Business. 


On the 11th inst. in the Chancery Division, Mr. Justice Warrington 
had before him the adjourned motion of Driscoll v. Hintze, which 
had reference to an electrical fittings business at Portland Street, 
Soho. Mr. Kerr was counsel for plaintiff, and Mr. Hinds repre- 
sented the defendant. 

Mr. Kerr said this was a motion on behalf of the plaintiff for 
the appointment of a receiver. The action was one for the dissolu- 
tion ot partnership and winding up. It was rather a curious case 
because there was a dispute between the partners whether a 
partnership existed or not. In 1904 plaintiff and defendant met, 
and eventually they started a small business of electrical fittings. 
It was agreed that plaintiff should find cash for the business, and 
plaintiff had from time to time advanced moneys for the carrying 
on of the business, and this amounted to about £500, or slightly 
over. Plaintiff had often applied for his share of the profits, but 
he had not received any, and he had not been shown the books, or 
derived any benefit from the business. At the present moment the 
liabilities amounted to £83, and there were wages due. Plaintiff 
had paid all the wages and outgoings, and had had no return. 

Mr. Hinps, for defendant, stated that his point for the defen- 
dant was that the plaintiff had not fulfilled conditions precedent 
to the partnership, and that he had had full access to the books. 
He also alleged that plaintiff had had fittings, &c., from the busi- 
ness to the value of £80. 

Eventually his Lordship appointed a receiver, the defendant 
to be employed as manager, plaintiff agreeing to pay two weeks’ 
wages of the workmen. 


CHARGE OF DaMAGING A THEATRE INSTALLATION. 


At the Newcastle-on-Tyne Police Court, on the 11th inst., Robert 
McDonald, 26, electrician, was charged on a warrant with having 
wilfully and maliciously damaged the electric light installation at 
the Empire Theatre in that city. Mr. W. J. Ward, for the prosecu- 
tion, stated that on the morning of the 9th inst. it was discovered 
that the two main fuses of the electric switchboard had been 
tampered with; a main used for the bioscope had been discon- 
nected, the fuses had been drawn from the footlights, and the 
arc lamps in front of the building had been rendered useless. The 
accused had been previously dismissed, but was in the building at 
the time and was charged with the offence. He disappeared, how- 
ever. The accused denied the offence. In evidence it was stated 
that the damage must have been done deliberately. The Bench 
came to the conclusion that there was no evidence to connect 
the accused with the offence, and he was discharged. A few 
minutes later, Chief Superintendent Wilson informed the Court 
that McDonald had been overheard to say that he did the damage. 
McDonald was recalled, and when the question was put to him, said 
he had made the admission, he was only sorry he did such a thing. 
The Bench fined accused 20s, and costs, 


‘engineer is not nowadays, by any means, a transitory one, 


PARLIAMENTARY. 


Cheap Telephones.—In the Parliamentary Papers for April 12th, Mr. 
Henniker Heaton asks the Postmaster-General whether his atten- 
tion has been called to the speech made in Australia by the Post- 
master-General of the Australian Commonwealth at Sydney, on 
February 3rd, in which he expresses his conviction that he will be 
able to give to every man in the country a telephone in his own 
house at acost of 1s. a week; and whether he was considering the 
cost of reducing to popular rates telephone charges in this country ? 

Mr. Sydney Buxton replies as follows :—“The speech referred to 
by the honourable member is probably that which was delivered at 
the annual picnic of the Electric Telegraph and Telephone Con- 
struction Branch Union at Sydney, and I gather from a report in 
the Sydney Morning Herald that Mr. Chapman did not explain the 
nature of the cheap telephone service to which he referred. I 
understand, however, from another source that the rate referred to 
by Mr. Chapman is to be the minimum charge in small towns for a 
limited number of calls made on a four-party line—i.¢., a line of 
which the use is shared by four subscribers. Additional calls 
beyond the minimum number would have to be paid for separately. 
I am looking into the present charges in this country, but it would 
not be possible to give an efficient service, with privacy, at the rate 
mentioned.” 

The Canals Commission.—This Royal Commission has adjourned 
its sittings until May 9th, and after that it will meet regularly on 
Tuesdays and Wednesdays to hear the views of those owning and 
controlling canals. The railway companies are to be asked to 
furnish replies to questions which have been prepared. 

Wireless Telegraphy.—In the House of Commons on 9th inst , the 
Postmaster-General said that he would lay on the table a copy of 
the contract between the Department and the Marconi Wireless 
Telegraph Co. 


CORRESPONDENCE. 

Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. - 


Shift Engineers’ Holidays. 


It is a pleasing spectacle, and ought, I suppose, to be 
a matter for congratulation to shift engineers to see a 
‘“‘ Resident’ descend from his pedestal and discuss, in a 
delightful and fatherly manner, their grievances with them. 
It would be a great pity to appear ungrateful, but a due 
respect for the plain and unadorned truth compels one to 
bring into prominence some little points which the above- 
mentioned gentleman has overlooked. 

‘“‘ Resident Engineer ” remarks that “ for those who make 
a study and pleasure of their work, the position of ‘S. B. A.,’ 
or shift engineer, is a merely transitory one.” Most true ; 
but, alas! life, too, is transitory, and sometimes the one 
approaches the other in value. 

Some six or seven years ago the demand for men to fill 
positions in central stations was enormous; all sorts and 
conditions rushed into the business—wiremen, plumbers, 
jointers, semi-engineers, &c.—and many of these non- 
descripts are now (let us face the horrid truth) occupying 
positions as resident engineers ! 

The advancement of a young man “ whose work is a study 
and pleasure”’ to him does not, unfortunately, depend upon 
his abilities as an engineer. A thorough comprehension of 
the peculiarities of high-speed engines is as nothing com- 
pared to an intimate knowledge of the foibles of a lighting 
committee. 

The enormous responsibilities under which the resident 
engineer labours from day to day frequently rolls off his 
back like Christian’s burden, and alights rather heavily on 
the shoulders of the “shift” who is responsible for the 
evening load. 

A switchboard attendant who has had no mechanical 
training cannot expect a large salary in a small station ; but 
it is quite a different matter for men who have spent time 
and money in gaining experience, and the system, whereby they 
are defrauded of their fair wages, in order that the chief 
engineer may get. name for economical running, and thereby 
increase his own salary out of all due proportion to that of 
his assistants, is utterly wrong. The position of shift 
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if advice is any good, | would say to all young engineers 
who make a study and pleasure of their work—avoid 
municipal engineering. A corporation, unless one spends a 
vreat deal of time and study on the members of the council, 
is perhaps as ean an employer as any man can work for. 


Spectator. 


Preservation of Hanger Bolts. 


| cannot agree that the corrosion is electrolytic, because 
| fl to find a potentfal difference to cause such an action ; 
moreover, if it is electrolytic action, why is it that the boss 
on tie ear, and down in the thread, is not corroded ? My 
contention is that the corrosion on the steel portion of the 
hol: is entirely atmospheric. As is well known, moisture 
will collect at the fittings, and if there is a heavy chemical 
ativosphere, it comes along with the moisture and attacks 
ih steel. T mention this because a portion of our feeder 
sym is not in use, yet corrosion takes place on the steel 
The insulation is not corroded as it is on the live 
feviors and line. The insulation on the live feeders and 
lin is a blistered corrosion. This, [ think, may be due to 
ele vic osmosis, whereby moisture tends to travel away from 
ihe positive pole to the negative pole, but is arrested on the 
til of dust and other atmospheric particles deposited on the 
insilation. 

' will admit that with our system we have to contend 
wit: a heavy chemical atmosphere, and whether the shields 
would be effective or not. can only be proved by applying 
thei. 


Holts. 


J. W. Warr. 
( orporation Electricity Works, 
St. Helens, Apri] 10th, 1906. 


The Street Lighting Quesiion. 


our correspondent’s letter (signed “ A Lover of Pub- 
liciy is only too true, and I quite agree with him that 
son thing should be done to put a stop to the ridiculous 
lales being circulated by the gas lighting papers. ‘These 
fabrications must surely harm the electric lighting industry, 
espooally when they get into the daily papers, and are read 
by thousands of people who never see the ELrotrieaL 
Kevinw. Tf the choice in the matter of street lighting were 
lef. io the public, no gas lamps would be seen in decent 
thoroughfares. 

\ flame are lamp has been recently erected here at the 
junction of four streets. Whether it is to make the rest of 
the (own look darker than usual or not I cannot say, but the 
light is really magnificent and covers such a large area. All 
incvudeseent lamps within a radius of 50 yards look 
ludicrous, and one cannot tell if they are lighted or not. 
Theiy shadows when lit. are clearly east. on the ground, even 
ly (he burners (and the Journal of Gas Lighting says flame 
ares aurea failure 

However, gas, like the horse “bus, is doomed, and no one 
can dispute this fact. The gas lighting papers are well 
avareof this, hence their violent abuse of electricity. 

An Old Reader, 

Bradford, 10th, 1906, 


Separation of Oil from Feed Water. 

The artiele by Mr. J. H. Harwood on “The Separation of 
Mil from Feed Water” recalls some interesting experiments 
thal were carried out at the Temple Back station of the 
Bristol Corporation electricity department, some eight or nine 
vears ago. 

The usual coke and wood wool filter was found to be 
lusalisfactory, and an attempt was made to separate emul- 
‘ic oil by means of a centrifugal cream separator. Some 
legroe of success was obtained, that is, the “cream ” dis- 
charye pipe delivered all the free oil and a quantity of 
tullsified oil of about the consistency of cream. The 
“wih” discharge pipe, however, from which it was hoped 
0 Olfun pure water, still delivered milky water, and not- 
Withstanding the considerable quantity of emulsified oil 
Which had certainly been extracted, it was impossible to dis- 
(nvtish between two beakers containing samples of the 


water before and after treatment. An analytical chemist 
either failed to distinguish between the samples or else 
found more oil in the clean sample, I forget which ; any- 
way, T have no recollection that his account was ever 
settled. 

On the strength of the moral certainty that a large 
quantity of emulsified oil had been extracted, it was decided 
to tita suitable separator for one boiler supply and see what 
happened. This separator was, of course, built for dairy 
purposes, and was apparently only intended to run for an hour 
or two at a time. It was driven by a turbine of the Laval 
type, with such a supply of steam as may be obtained in any 
well-regulated dairy. With 125 1b. of steam behind it the 
machine ran at a brave speed, and to its credit let it be 
said that it never burst. - But it was fixed with all kinds of 
spring bearings and mounted on rubber washers, and 
generally humonred, as was understood to be necessary with 
these 6,000-revolution creatures, a freedom which should 
never be granted to machinery in the agricultural stage of 
development. Not infrequently this machine was reported 
in the small hours of the morning for making a * funny ” 
noise. 

Investigation, at a safe distance, seemed to show that it 
was trying to stamp out its bottom bearing, or taking 
excessive liberties with the springs and india-rubber. It was 
agonising to go near the beast to shut it down, or even worse 
after telling the most ignorant man on the premises in a 
casual manner to close the valve, to realise that he would 
most likely turn it the wrong way ! 

After a few weeks, or, perhaps, months’ trial, it was felt 
that the consumption of steam and nervous energy was a 
serious item. A motor drive was discussed, and other 
matters claimed attention. T think that I am correct: in 
saying that the scheme never reached serious development. 

Now that extra high-speed machines have become house- 
hold pets, so to speak, it might be worth while to reconsider 
this suggestion. It is possible that a separator designed for 
milk might be moditied to suit emulsified oil and water 
hetter, or that the process might be carried out in stages. 
The addition of certain chemicals, or the electrolytic process, 
might be applied, and the separator used instead of a filter. 
Even if a separator was used before the filtering process, the 
filter might be very much reduced in size or the running 
periods (without cleaning) be extended. The recovered 
emulsion might possibly be reduced, or used effectively as a 
lubricant. 

There is yet another method which might he effective, - - 
viz; passing the exhaust steam through a kind of exhaust 
fan running at a high speed. It seems feasible to imagine 
that if these minute globules of oil were thrown against each 
other with sufficient violence, their exelusive prejudices 
night be overcome. 

The effect. of a fan driving a vapour in a system belovw 
atmospheric pressure presents another interesting con- 
sideration, 

J. Rutherford Blaikie. 

April 


The Naval Engineer and Electricity. 

T can quite understand the existing engineer officers of the 
Navy saying, after reading Mr. C. A. Smith’s — letters, 
“Save us from our friends.” Although prompted, Tam 
sure, by the best intentions, it would be better if he got his 
facts with regard to the new scheme correct, before rushing 
into print. For instance, it may surprise him to hear that 
the engineer officers, as a whole, are in favour of the new 
system of entry, and that if a ballot could be taken, five in 
every six would approve of it, and the probable reason for 
the minority voting against it would be that they had not 
taken the trouble or had the opportunity of making them- 
selves acquainted with the details of the training—and the 
same thing applies to the artificer mechanician «question. 
However, the Navy is not yet’ run by voting. 

Mr. Smith's criticisms of the instruction at Osborne are 
ungenerous and incorrect, and T fail to see why he should 
accuse Mr. Appleyard of dragging in Dartmouth * in an 
unfair manner ;” also he is quite wrong in his statement that, 
the cadets do not receive instruction in internal combustion 
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McDonald was recalled, and when the question was put to him, said 
he had made the admission, he was only sorry he did such a thing. 


and he ought to be paid a decent salary and_ generally: be 


‘The Bench fined accused 20s, and costs, treated as a human being. 
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engines. 1 recently visited the college and heard part of a =“ Statement of Admiralty Policy ” calls these trained men 


lecture on this very subject. 

The excellent letter in Enyineeriny, from which Mr. Smith 
so freely quotes, goes to the root of the matter and shows the 
reasons why there is such opposition to the scheme. Tae 
failure on the part of the Admiralty to carry out the promises 
made by Lord Selborne to the existing engineer officers, and 
the extraordinary and anomalous position they will be in 
when the new type of engineer officer comes under them, are 
responsible for nearly all the opposition. Let the present 
board put these matters right, and I venture to assert that 
the criticisms on the new scheme of training naval officers 
would be of a very different nature. 

Mr. Smith has seen Osborne ; let him also visit Dartmouth, 
and visit it with an open mind. T understand the Admiralty 
vive every facility to the engineering profession to see over 
the place. 1 think it is unfair to criticise and judge a 
scheme of such far-reaching importance to the nation without 
first ascertaining that one’s premises are sound and correct. 


M.1.Mech.E. 


In reply to the letter from Mr. C. Alfred Smith whieh 
appeared in your last issue, | beg to remind you that in his 
original article he referred to Mr. Wordingham’s appoint- 
ment, and that he immediately followed with the remark 
that “very little has been done, and the system of the 
Admiralty with regard to electricity on board of ship is 
wrong.” It was clear that unless such a statement was 
substantiated it ought not to go forth. I was sure that 
it was only necessary to point this out to Mr. Smith, and 
he would admit that he had no intention of saying anything 
that could be construed as a slight upon the electrical 
adviser to the Admiralty; and I am glad to observe that 
he now expresses his regret that it should have been possible. 
to have assumed that the attack was personal. In regard 
io the stoker question, | am quite prepared to contest the 
point so long as Mr. Smith will limit his observations to the 
Admiralty scheme as laid down in the ‘Statement of 
Admiralty Policy.” It is incomprehensible that Mr. Smith, 
who treats anonymous correspondents with such scorn—even 
the anonymous correspondents of the ELEcrricaL REvVIEW— 
should now invite me to accept here a reply from an anony- 
mous correspondent of another journal. I can assure him 
that the correspondent he mentions will be replied to in 
the proper place. Incidentally, can also assure 
him that [ agree in great measure with that anony- 
mous correspondent regarding the existing engineer officers, 
but [think that like Mr. Smith, he has gone adrift on the 
question of mechanicians. 

Will you allow me to point out that the Admiralty scheme 
does not contemplate handing over to a common stoker the 
duties to which an engine-room artificer is now trained. It 
is for this reason that I objected to Mr. Smith’s phrase 
where he protests “against the recent Admiralty order, by 
means of which stokers will apparently do the work for 
which these engine room artificers are trained for.” This 
conveys a wrong impression. Mr. Smith may remember 
that it is no new thing to place a chief or leading stoker in 
charge of auxiliary watches in harbour, and that they have 
done that work satisfactorily. The new scheme is a deve- 
lopment of that arrangement. It proposes to select from 
the 30,000 stokers a proportion of 2,000, and to educate and 
train these systematically and thoroughly in watch-keeping 
duties concerning machinery in motion, so as to set the 
artificers free to concentrate upon maintenance and 
repairs. These trained men are to be called‘ mech- 
unicians.” T may also remind Mr. Smith that stoker 
petty officers are already accustomed to auxiliary 
watch-keeping ; they look after hydraulic pumping engines, 
and all sorts of auxiliary machinery afloat. A chief stoker 
is already in charge of the double-bottom party ; they work 
the flooding valves to magazines, ventilating valves, sluice 
valves and water-tight doors. Mr. Smith now says that he 
prefers “to call a man who enters the Navy as a stoker, a 
stoker, whether he do engine room watch-keeping or is in 
charge of a stoke hole.” By the same reasoning he should 
prefer to call an admiral a cadet. It does not much matter 
what he prefers to call them; but when he writes about 
them publicly, originality of that order is misplaced. The 


mechanicians.”” 

Is it not rather ludicrous for Mr. Smith to complain that 
“Dartmouth is dragged in” by me when discussing the 
training of young naval cadets? Anybody who reads the 
last paragraph of his article, p. 411 of your issue of March 
9th, will be able to judge of this for himself. He says, 
“in a few years oil engines will be used for driving various 
dynamos on board of ship, but at present nothing is done to 
instruct the young cadets in this branch of engineering.” 
In your issue of the 6th inst. I ventured to prove beyond a 
doubt that the young cadets «re instructed in these 
very details, and that, among other things, an oil 
engine coupled toa dynamo is provided at Dartmouth for the 
purpose. It is nob my fault that he only visited Osborne, 
and then proceeded to criticise the scheme. | visited 
Osborne and Dartmouth, and T saw the engines in question, 
It is somewhat awkward for Mr. Smith, but he need not 
blame me that his statement was incorrect, for T have no 
intention of being either unjust or unfair to him. From 
March 9th to March 27th was, |-confess, a long time for me 
to wait, before correcting him ; | did so because T hoped that 
the truth would meanwhile dawn upon him, and that he 
would withdraw his errors without persuasion. — Finally, if he 
will look carefully at that last. year’s paragraph of mine of 
which he complains he will find that I] was there writing 
about the suggestion of the two principles known as “common 
entry ” and * specialisation ” in its earliest stage, /.¢., of the 
period from April, 1901, to January, 1902. These two 
principles have been accepted by practically every engincer 
officer of the fleet. Nevertheless, | am fully in agreement 
with Mr. Smith that “if a ballot were taken among the 
engineer officers, not one in five would approve of the 
present system.” This is true, for though they freely 
admit that ‘common entry”? and specialisation” is a 
sound basis for the new scheme, they consider that. it 
would be expedient to grant to the engineer officers of the 
old régime executive authority in their own department, and 
so dof. 

Rotlo Appleyard, 

London, W., Aged 12/h, 1906, 


Windmills and Turbines. 

With reference to your inquiry in the current issue, there 
is an interesting article dealing with windmills used for 
generating electrical energy in the Llec/rival Enyineer for 
December Sth, 1902, p. 805. 

The writer would consider it a great favour if a reader 
would state where he could find articles dealing with the 
principles underlying the design and working of draught tubes 
for turbines on low falls, say, 10 ft., subject to frequent 
floods. 

Backwater. 

[For wind power see also Huikerrica REVIEW, 
December 16th, 1904.—Eps. E.R.] 


Brakes. 

Your correspondents of the 6th inst. evidently pin their 
faith to their purely mechanical slipper brake as being the 
best amongst the rather varied collection of brakes at present 
in use on tramears, ignoring the fact that it is possible to 
vet as good, or even better, results with a properly designed 
wheel brake. After stating that the best. practical results 
obtained are always those most closely allied to theory, let me 
try and prove the aboye assertion by an examination and 
comparison of the theory of the two different types of brakes. 

Taking first the case of the slipper brake on a bogie car, 
say, 10 tons weight, with pony wheels carrying 25 per cent. 
of the same, we could not with safety utilise more than half the 
total weight for downward pressure of the shoes on the track, 
and taking the speed to be from 10 m.p.h. to zero, the meal 
dynamical friction coefficient with wood blocks under 
adverse conditions would not be more than *2. — It follows, 
therefore, that we can only set up a constant retarding force 
of 5 tons x ‘2 = Lton = 10 per cent. of weight of car. 

Now taking the case of the wheel brake, we find that 
it is possible to set up a constant retarding force equal te 
the static frictional force that exists between wheels and 
track, and taking the coefficient, which will be at least 
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‘}. with the wrought-steel wheels which are now in general 
use. we geb 10 x "15 = 15 tons = 15 per cent. of total 
weight of car, as against 10 per cent. for the slipper brake, 


pumped by means of pumps driven by electric motors to the site 
of disposal works about 800 yards distant through a cast-iron 
pumping main. The sewage will be purified by means of bacterial 
tanks and filters, and the effluent will be discharged by a main 


* re showing, With a properly designed wheel brake, the superiority outfall pipe into the Dene Beck. ‘The consulting engineers are 
. “ t : of the latter. . Messrs. D. Balfour & Son, of Newcastle-on-Tyne and London. 
le Paterson Purifiers.—Amongst other orders lately 

P, Ore Hirmingham, Apre 14th. received for Paterson purifiers for power plant are the following :— 
Various — Two exhaust heaters and softeners, each of 33,000 lb. hourly capacity, for the 
done to a? Derbyshire and Nottinghamshire electric power generating station to the order 
eering,” Electrical Phenomenon. of 3,000 gallons hourly capacity for the 
2yond a ! was Ww alking this afternoon along a valley m the Alpes iS ae etn and grease eliminator, with make-up softener, 
n these Maritimes, and had almost reached two villas on opposite of 2,500 gallons hourly capacity for the London and North-Western Railway 
an oil sides of the road, each of which had a lightning conductor ag ethage se bebo water purifiers and grease eliminators for the London 
| for the some 3 metres above the roof, when snddenly there was a County Council. 
Isborne, discharge between the two conductors exactly resembling Dissolutions and Liquidations.—A. J. Harris & Co., 

visited (hy spark from a Wimshurst machine and accompanied — Lrp., Bradford.—On April 3rd this company resolved upon yolun- 
uestion, sit ultaneously by the crackling noise which one is accustomed Mr. as 

eed nob to hear from such discharges. K ully a second (if not two) meeting is to be held on May 10th to hear an account of the winding 
lave no 7 up from the liquidator (Mr. 8S. Humphrey). 

From ————— 3000 METRES ——_—— Mexican Exectric Works, Lrp.—A meeting is to ibe held at. 
» for me 65, Old Broad Street, E.C., on May 15th to hear an account of the 
ped that winding up from the liquidator, Mr. A. Ellert. : ; 

\ Patent Exectric CARBONISING Co., Lrp., Liversedge.—This 
that, he company is winding up voluntarily with Mr. M. S. 5. Roberts as 


ly, if he 


liquidator. 


mine of The Vicrorta Exrecrrican Co.,47, Victoria Street, Westminster. 
writing +000 FEET -—Messrs. A. Perricord and R. W. Whaley, clectrical engineers, 
ee haye dissolved partnership. Mr. Perricord attends to debts. 

BatrertEs SyNpDicaTE, Ltp.—In consequence of the 

, of the Fears Ri : : death of Mr. C. B. Hahn, who was appointed joint liquidator with 

ese two wiicrwards there was the most appalling crash of thunder I Mr. Emanuel Williams, the latter gentleman has now been autho- 

aS hive ever heard, but I saw no flash of lightning to account __rised to act alone as sole liquidator. 

* a fu. the thunder. It was pouring with rain, and there had ScartERGoop & JOHNSON, electrical engineers, Cookridge Street, 

ye the pioverbial smells of sulphur and ozone were conspicuous by good under the old style, and he will attend to debts. ; 

we free absence. What is the explanation ? 

Trade Announcements.—Porr’s Lamp Co., 

n 6a lorence, April 15th, 1906. of Willesden, have appointed Mr. E. A. Marx as representative for 

that. it “Pope ” lamps. 

s of the The Wrnpsor anp District Evsctricat Co. has taken over the 
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The R. Kaye Gray Portrait. 


\ mistake has been made in your reference to the presen- 
tation to Mr. R. Kaye Gray which appears in your issue of 
ihe 1th inst., where you state “that the invitation was 
addressed to members only.” 
iovll members and associate members resident in the United 

\s associate members subscribed in addition to members, 
ihe word * members ” on the inscription on the tablet was 
pruted with a small “im” instead of a capital as stated in 
your notice, 

Congratulating you upon the reproduction— 


The invitation was sent out _ 


entire installation business of the Windsor Electrical Installation 
Co., Ltd., and has opened showrooms at 53, Thames Street, 
Windsor. 

Messrs. C. R. Hear & E, F. Jounson have entered into partner- 
ship, and will carry on business under the style of Heap and 
Johnson, suppliers of electrical and mechanical appliances, 
28, Hatton Garden, E.C. Mr. Heap will attend to all accounts of 
the old firm up to the 17th inst. 

Mr. WinrreD L. Knicurt has severed his official connection with 
the Aberystwyth Electric Light Co., and has commenced business 
on his own account as electrical engineer and contractor. ‘The com- 
pany is giving up the installation branch of the business. 


Book Notices.—7he City of London Lirectory, 1906. 
London: W. H. & L. Collingridge. 12s. 6d.—Among the gvod 
points in this directory is the fact that, by appearing in March, the 


rht tubes W. H. Patchell, compilers are able to include all New Year and Christmas removals, 
‘frequent Hon, See, also that the Government changes brought about by the coming 
We regret the error. The correction brings the number —™t0 Power of a new Administration are all included. It is useful 

of possible subscribers bes the tated to have at hand for reference a publication which, while containing 
water. 1bers Up to about Ha volar member- a good serviceable directory of the City area, arranged in the usual 
REVIEW, ship.—Kps. E R.] classified and alphabetical sections, also gives a great deal of 


pin their 


COMMUDINE.’’—Makers’ address wanted. 
LerrerinG Zinc [Npicaror ScREENS.—Makers’ address 
Wanted. 


information respecting the City Corporation and its Committees 
and officials, as well as the Livery Companies and London County 
Council. There is a biographical section containing portraits of 
many of the City’s leading men. The book is strongly and neatly 
bound as usual. 

“ Ueber Fehlerort-Bestimmung mit der Wheatstoneschen Briicken- 
schaltung.” By Dr. Bihm-Raffay, Vienna; Mechitharisten- 


the Buchdruckerei. 1906. 

it —— “Water Softening and Treatment.—Condensing Plant, Feed 
ssible to Pumps and Heaters for Steam Users and Manufacturers.” By 
designed BUSINESS NOTES. Wm. H. Booth. London: A. Constable & Co., Ltd. 7s. 6d. net. 

results We have received a copy of the first number of the JZ/wminatiny 


ry, let me 


Milan.— Engineer Esterle presided over the general 


Enyineer,a monthly magazine which will deal primarily technically 
with all matters of interest to those concerned in illuminating 


ition and engineering. The various articles, illustrated and otherwise, 

of brakes. fe appearing in this first issue will form profitable reading now that 

horie car, rags Pre shares have recent the science and art of illumination is becoming regarded as an 
100 lines. to my, important branch of engineering. The paper is published in New 
er COs fond amen” We is to be placed to a reserve anc sinking york by the Illuminating Engineering Publishing Co. 

n half the acount, ‘The Brembo installation of the company is com- 

the trail pleted, and the works at Cerano Trecate have been started and are Bankruptcy Proceedings.—At the Bristol Bankruptcy 
me ‘ ‘orkine regularly ; already 78 consumers have motors connected Court last week the case of James Marshall Vaughan, carrying on 


the meal 
ks under 
t follows, 
ling foree 


'v the system, The total sale of energy for 1905 amounted to 
1,028,257 lires—say, £41,360. The works at Boffalora Ticino are 
“eariig completion, when a farther 5,500 #.p. will be available. A 
“idend of 6 per cent. was declared and approved. 


the business of an electrical engineer at Three Queens’ Lane, was 
considered. The gross liabilities were £1,015, of which £561 10s. 
was expected to rank for dividend. The deficiency was put down 
at £513. Debtor attributed the cause of failure to the loss of £350 
on a contract at Bedwellty Union, near Tredegar. The Official 


of car. _ Sewage Pumping Plant for Bishop Auckland.— Receiver stated that debtor, who is 30 years of age, began business 
find that (he Bishop Auckland Rural District Council has approved of the in March, 1901, as an electrical engineer, under the style of 
equal to Dene eck Scheme of main outfall sewerage and sewage disposal Vaughan & Co., commencing with a capital of about £10, He appears | 
heels and ‘orks. ‘The sewage Will be convtyed by main outfall sewers toa to have failed on a previous occasion, about eight years ago, when 
bUiipiues station to be erected at South Church, where there will he executed a deed of assignment. Dividend of 4s. or 5s, in the 

e at least be hieh aud low level storage tanks, from which the sewage will be # was paid upon liabilities amounting to £70, 
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ae B cadet, it does not much matter _—it is possible to set up a constant retarding force equal to 
— he A Sorige to call them ; but when he writes about the static frictional force that exists between wheels and 
em publicly, originality of that order is misplaced. The track, and taking the coefficient, which will be at least 


motor regulators, which are made for a great number of variations, 
both with and without lock-up cases. This circular also describes 
ihe special system employed by the firm for building up their 
resistances. Circular 530 deals fully with their “‘ Han-Grip ” fuses 
for switchboards, and also mounted in cast-iron cases to act as dis- 
tribution boards ; these range from 25 to 500 amperes, and are made 
for 250 or 500 volts. Circular 531 describes the ‘“ Aston-Worsley ” 
weight-relieving arc lamp clutch. 

Britis THomson-Houston Co., Lrp., Rugby.—No. 192 of 
the company’s series of illustrated pamphlets describes the 
electrically-driven grinding tools which have recently been shown 
in the pages of the Execrrican Review. No. 193 gives particulars 
of their knife switches. 

Messrs. Ernest Scorr & Mountain, Lrp., Newcastle-upon-Tyne. 
—tThis is a new art-paper brochure of some 48 pp., containing very 
full particulars of the firm’s high-speed steam engines and direct- 
coupled electric generators. The company is, of course, supplying 
its engines, when so required, for driving dynamos made by other 
firms; indeed, a considerable number have already been sent out 
for this purpose. The descriptive matter in this book covers single- 
cylinder open-fronted engines, central valve enclosed compound for 
high and low pressures, three-crank compound, also steam-driven 
alternators and other combined sets. ‘l'abulated data as to capacities 
and dimensions, also code words, are well arranged. A list of some 
of the more important users of Scott & Mountain engines is given, 
among whom we observe the Consett Iron Co., R. Stephenson and 
Co., the Kent Collieries, Ltd., and Oswestry Electric Light Co. 
have a place. 

Messrs. TveRMoES & ABRAHAMSON, Raadmandsgade 43, Copen- 
hagen.—Catalogue of illustrations of a variety of designs of electric 
light fittings. 

Messrs. W. H. Batty & Co., Lrp., Salford.—Illustrated pam- 
phlet No. 806 showing, describing briefly, and pricing their 
hydraulic test pumps, hand-plunger pumps, boiler test pumps, air 
compressors, &c. 

Tue “Cantre” Switch Manuracturimc Co., Nottingham.— 

-amphlets containing a full account with half-tone blocks and line 
dimensional drawings of their ‘‘ Cantie ” switch, of which we under- 
stand some 6,000 have been supplied for gun-firing alone. Prices 
«f different sizes are given in tabulated form. 

Messrs. Bros., Lewisham, number of new 
illustrated pamphlets have just been issued. They contain in each 
case a brief description of some of the firm’s specialities, together 
with a table of prices and diagram of dimensions. No. A.C. 73 is 
devoted to alternating current instruments type HH.; A.C. 67 
deals with similar class of instruments of type A.A.; A.C. 68 covers 


Arbroath.—The has agreed to support company 
Which is to obtain a proy, order for the burgh. 
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ty Catalogues and Lists. —Verrrys, Lirp., Manchester.— Ardsley.—The U.D.C. has asked the B. of T. to allow 

Three new circulars. Circular 529 deals with their auxiliary the E.. order to remain in force until the Yorkshire Electri: 

: Power Co. is in a position to supply energy. 


Barnsley.—The T.C. has revised the scale of charges for 
energy for power, so that 14d. per unit will in no case be exceeded, 
The sliding scale goes down to 1d. per unit. 


Brierley Hill.—The B. of T. has extended the E.L. 
order of the U.D.C. for another year. 

The Midland Electric Power Corporation has informed the 
Council that it is not prepared to purchase the order. 


Brighton.—The T.C. on April 5th decided to support 
the movement to secure powers for municipal corporations, carrying 
on E.L. undertakings, to wire consumers’ premises. Several 
members objected on the ground that it was the thin end of the 
wedge to introduce further municipal trading. 


Buckingham.—The B. of G. has asked the local K.I.. 
and Power Co. to submit a scheme, with the cost of installing the 
at the workhouse. 


Crompton.—The U.D.C, having been approached by 
Messrs. J. and J. S. Enright with reference to the working of the 
K..L. order, has decided to ask that firm to submit terms and 
proposals. 

Canada,—The Zines states that the Canadian Govt. has 
decided to exercise strict control over the exportation of electric 
power generated on Canadian soil. In a statement concerning 
the Govt. intentions made in the House of Commons at 
Ottawa, Mr. Hyman, Minister of Public Works, said that per- 
mission to export power would be revokable at short notice, that 
no claims would be entertained against the Govt. for the revoca- 
tion of any authority given for exportation, and that any company 
seeking permission to export must conform to ail the Goyvyt.’s 
wishes. 


Edinburgh,—The has decided upon the creetion 
of 120 additional arc lamps for street lighting. 


Falkirk.—The Scottish Central Electrie Power Co. has 
offered to give the Corporation a supply of energy for the 
Camelon district, and the whole of the burgh north of the canal, 
and would allow it 2} per cent. on the gross takings from that 
district. This proposal the E.I.. Committee has declined to enter- 
tain, on the ground that it would introduce a high voltage system, 
und different system of wiring into the burgh and different 
methods of charges, which would probably give trouble if the T.C. 
wished to take over the district. The T.C. has approved of the 
Committee’s action. 


reception of the new Belliss sect, ‘I'enders are to be invited for the 
work 


type B.B.; A.C. 69 type D.; A.C. 70 type K.E.; and D.C. 77 
ae STOLZENBERG Patent Fine Co., London, E.C.—Copy of of £7,000 by the T.C. for electrical purposes, but the question of 
No. 6 of their circular, Vryanisation, in which a good deal is said horrowing this sum has now been nesta 
about the firm and its office requisites, furniture, and the prices of Hanley.—The T.C. has decided to take such steps as ; 
p 
same, muy be necessary to prevent energy being supplied to the North, 
me Mr. SEVERIN SENATOR, Berlin.—Circular of illustrations of elec- Staffordshire Railway Station at Hanley by Stoke T.C. The rail- a 
trolier and other electric light fittings; also price lists of Tantal way company desires Stoke to supply it on the direct current pu 
and other incandescent lamps, electric light carbons, &ec. system, Hanley’s system being alternating. It is proposed, pu 
The Magn! is an attractive little magazine issued by the Brivisit if Stoke will not supply, to install « motor-generator and boost up "A 
WESTINGHOUSE Co., in which there is a good deal of illustrated the energy supplied at Stoke station. The matter is to be laid 4 
and other chattily-written matter relating to work which the com- before the B. of T. for advice. : 
pany has carried out and the goods it supplies. The object of the . 
publication is to catch the interest of the general public. Hindley.—The secretary of the B. of T. has informed 
Genprat Exvecrric Co., Lrp., London, f.C.—The “ March” the U.D.C. that the Board would not hear of any intermingling of for 
Progress sheet contains particulars of the “ Shadoless” electric the work of the Council with regard to the E.L, order and the pal 
candle, adjustable table standards, plug adaptors, and a number of work of a private company, the Council having submitted proposals po 
other lines. for the transfer of the order to the Lancashire Electric Power Co. rid 
7 The Board, however, might consent to the order heing extended, 
A Cardifi Electrical Contract Arbitration,—! he whereby the Council would have 15 months in which to do some- ai 
Western Mail says that Mr. W. H. Patchell sat_again on Monday thing for themselves towards carrying out the order. ‘The Council : 
last week “e ered — the claim of Messrs. shor & Son, con- has asked for a year’s extension. the 
tractors, of Manchester, for £1,602, against the Cardiff Corporation tak. 
in connection with the electric lighting of Whitchurch Asylum, hirkealdy,—The electrical engineer has suggested the 
Cardiff. Mr. M. N. Drucquer (instructed by Mr. Tweedie Smith) following rates for the supply of energy for power purposes :—24d. : 
appeared for plaintiffs, and the defendant Corporation was repre- per unit for the first 500, and 1}d. for the next 500; first 5,000 ral 
sented by Mr. S. Sankey (instructed by Mr. Wheatley, town clerk). units per annum, 14d. per ‘og next 10,000, 13d.; next 15,000, rd 
It was explained that Messrs. Firth accepted the contract for the Ijd.; next 20,000, 14d. ; 50,000, 1d.; and for next 100,000, Jd. per " 
electric lighting of Whitchurch Asylum, and on November 23th, the unit ; all over 200,000, fd. The Committee has recommended the nowy 
Corporation electrical engineer reported that very little progress IC. to adopt these charges. in 
had been — ee oe ge Asa result of the dispute, the con- Littleborough.—The U.D.C. has decided to negotiate du 
Pg = amount done, with the Rochdale T.C. for a supply of energy in bulk. The 
or profit. The order expires in August next, and it is proposed to carry out 4 
orporation had since sub-le e work of e ectric installation to scheme submitted by Messrs. Hawtayne & Zeden at a cost of vali 
another contractor for a larger sum. Plaintiff was under cross- £2,050 © have 
examination when the case was adjourned until April 25th. Lon 
extensions, estimated to Thi 
=- cost £460, are to be carried out. plet 
BarrErsEA.—The charge for energy has been reduced for lighting able 
purposes from 4d., with rebates in certain cases, to 34d. net, and reser 
for outside arc lighting over footways from 4d., with rebates fo vicin 
LIGHTING and POWER NOTES. 2hd., with a 1s. 6d. meter rent charge per quarter. - Th 
FuLtuam.—The system of requiring deposits from residents m pr 
llats desiring energy has been abandoned, and the electrical Beit 
Altrincham.—At the Cheshire Quarter Sessions recently, ©n¢ineer has been authorised to make connections on the proposed at 
{he Altrincham Electric Supply Co. appealed against the assess- consumer submitting a satisfactory reference from the company OF NIT 
ment of the generating station, viz., £1,765, and the Court reduced supply light. di tion with the 
the amount to £1,260, and ordered cach party t is : oa s and specifications are to be prepared in connection w : 
»#60, and ordered cach party to pay ita own costs the alferations to the foundations of No. 3 engine, to fit it for the neo 
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~. ‘The sewage Will be conveyed by main outfall sewers toa —_ to have failed on a previous occasion, about eight years ago, when 
he executed a deed of assignment. Dividend of 4s. or 5s, in the 


bWpite station to be erected at South Church, where there will 
# was paid upon liabilities amounting to £70, 


» at least aud low level storage tanks, from which the sewage will be 
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L.C.C.—The County Council has resolved to lend £4,345 to the Taunton.—The T.C. has received from the L.G.B 
dian Be ——— a Council for additional boiler, dynamo and sanction to raise a loan of £5,000 for E.L. purposes. 
: other plant, and £48,545 to the Marylebone B.C., with repayment : ‘ 
lectriv in 38 from June 30th, 1904. pay Tynemouth.—On the 11th inst., owing to the breakage 
stoke Newincron.—On Wednesday last the bulk supply sub- of the governor spring of a steam-dynamo at the generating 
res for station of the Borough Council of Stoke Newington was formally station, the lighting supply was stopped for about an hour. 
eeded. ivigurated, The station contains two 150-xw. motor converters Walmer.—The U.D.C. has been advised that it cannot 
KL, switch-gear, and a battery of E.P.S. cells. As we purpose a ee 
blishing an illustrated description of the installation in an early j he of T 
ed the ic, further details of the plant may be deferred for the moment. applied to the of T. for an 
Pover is supplied by the North Metropolitan Electric Power ‘ ii i 

Apport Oe. from Brimsdown generating station at 10,000 volts West Ham.—The electrical engineer, in a report 

Several 241240 volt p.c. feeders run to the distributing network. The 

of the il estimated for the current year. Strenuous efforts, however, would 
a 1068) have to be made to reach the 900,000 extra units estimated for 

LEI lighting. 

ohare Waidstone.—The U.D.C. has resolved to put down a It has been decided to lay an additional main from the 

=e d» licate condenser plant at an estimated cost of £1,200. mye aa to Stratford for tramway purposes, at a cost of 

ap 

ed by _ Wanchester.—The result of the past year’s working of Weymouth.—Mr. R. G. Simpson, electrical engineer to 

of the the Corporation, has just issued his first annual report, from which 

ns and Wainwright, said we gather that, after £1,864 has been paid as interest and sinking 
site figuees, ke was fund, there is a loss of £609, equal to a rate of 2d. in the £. 

gr had been Whitehaven.—It was announced at ‘a meeting of the 

— l'"», the sales of energy exceeded 33} million units—a recor T.C. on April 12th, that the Parliamentary Committee were 

A : 2 ary Committee were 

at, per- lished, it would be scen that the policy adopted three years 

ve, that ay of supplying energy ry a reduced rate for power purposes had Widnes.—At the meeting of the T.C. on April 12th 

revoca- bern beneficial, not only by reason of increased sales, but, by it was re 

j ported that the Mersey Electric Supply Co. having failed 

to carry out the terms of the agreement of July 23rd, 1904, for elec- 

jor d a tric lighting, the deposit of £500 made by the company had become 

rection month, would further popularise the use of electricity, and result with the obtaining and the transfer of the E.L. order were £487. 

: in ‘ill larger sales and reduced cost of production. The reduction Willington,—The U.D.C. has decided to withdraw its 

'o. has me in September last to lighting consumers from 54d. to 44d. opposition to the application of the County of Durham Electric 

tor the ha a —- to the number of consumers and Distribution for a prov. order 

e canal, beni sess e lower price now charged for lighting is that no u.7. overhead wires or cables are used, that the com 

om a in a builders to install electric fittings in houses in course will not have power to dispose of the order to any other company 

0 ne Cte oe or person, that the Council will not be prohibited from taking 

L.G.B. for Ireland has refused to energy from any other producer, and that. private firms will not be 

the T.C. -in 1ion the loan of £2,000 for electric“lighting until the area to be —- Prohibited from supplying energy to their workmen or other 
| of the chorged with the expense of the scheme is clearly defined. The persons. 
Bourd does not altogether approve of the estimate, and mentions 
; {haf spare plant should be provided. 

ae Pontypridd.—The U.D.C. has decided to adhere to its 
former decision to supply energy to the Rhondda Tramway Co. at 
iid. per unit > ied at fd. 

eps as ‘per unit. The company asked to be supplied at fd TRAMWAY and RAILWAY NOTES. 

North, Kadeliffe.—The U.D.C. has fixed the following scale of 

The rail- barges for energy :—Lighting, short-hour consumers, 4d. per unit. ; : ; 

current public and private houses and clubs, 34d. ; places of worship, 3d. ; Bexhill,— A service of electric tramways was opened last, 
roposed, public lighting, 2d,; works and large consumers, up to 250 units week between Bexhill and St. Leonards. On Thursday last week 

— rs per quarter, 4d.; over 250 and under 500, 34d.; over 500, 3d. a car was leaving St. Leonards when the trolley-pole left the wire 

o be lai Power, up to 200 units per horse-power per quarter, 14d. per unit ; and fell on the car. Two ladies were seriously hurt. 
over 260 and under 250, 1}d.; over 250, 1d. 

nformed Singapore,—Last month the general supply of energy — , Bradtord.—The general manager has submitted to the 

and. the pality is the distributor, taking a supply from the local tramways “he decid 
power station at {18 cents per unit) up to 500,000 units, with a 
ower Co. eductio ‘ent. where energy is require ed 

.xtended, by provisional patent, and also that a car truck be fitted with the 

do f the U apparatus for trial. 

e Council Skelton ane Brotton.—- t the request 0 the Continental new experimental 
the Cleveland and South Durham Electric Power Co. has under- , hich tthe Rail horiti 2 
taken to aubenit am BLD. echeme. railway which the ssian State Railway authorities are having 

sted the constructed in the New Holland Forest, near Oranienburg, is to 

os :-—24d. South Africa.—HEmeELBERG.—The T.C. is seeking to assume an oval form, having a length of about 720 yards and a 

rst 5,000 raise n loan of £75,000, chiefly for the purpose of carrying out an width of 440 yards, the object in view being the testing of the 

st 15,000, ey sehantce . permanent way materials. The line is to be equipped for electrical 

0, gd. per Vrevorta.—Vhe Fire Association has issued new regulations, working with single-phase current at 6,000 volts, and the first cars 

sanded the now sitating the adopting of stecl tubing in place of wood casing to be used on it will be the clectric motor-cars which were em- 
in electrieal installations. ployed for experimental purposes on the Spindlersfeld Railway. 

negotiate Tur Ranp.—The Financial Times correspondent at Johannesburg, These cars will travel round the circuit formed by the oval for » 

i or tates that Messrs. Armstrong & Jones have been there two months period of 20 hours per day, and arc not, it is said, to carry any 

investigating the loval features of the scheme for supplying the drivers. 
pig of Rand with electric power generated at the Victoria Falls. They The Berlin Elevated and Underground Railway Co. has concluded 
tis have just completed satisfactory contracts, and are returning to an agreement with the city authorities which will enable the railway 
London with a view to floating the scheme, probably in June. to be extended a further distance of 44 miles, and the shareholders 
mated to The plant for generation and transmission, it is hoped, will be com- have given their approval to the construction of the prolongation. 


wr lighting 
1. net, and 
rebates to 


sidents in 


pleted in two years. The plant is put at 30,000 H.v. and the avail- 
able power at the end of the transmission lines at 20,000 H.p. A 
reser\e steam generating plant is proposed to be put down in the 
Vicinity of Johannesburg with a capacity of 20,000 H.r. 

The same paper states, from a Paris source, that negotiations are 
in progress between the A.E.G., the Chartered Co., Wernher, 


It is proposed to provide the necessary funds by increasing the bonds 
from £400,000 to £1,500,000, and thus making the total issue of bonds 
equivalent to the present ordinary share capital of £1,500,000.— 
Financier. 

Spain.—The Gaceta de Madrid of April Sth contains a notice 
granting a concession to the Nueva Montana Sociedad Anonima del 
Hierro y Cicero de Santander for the construction and working of 


trical Beit & Co., and others for the exploitation of the water- f 
the } ‘lls. an electric tramway between Santander and Astillero.—Board of 

: Southend.—A daily paper says that the introduction of The same company has decided to substitute electric for 


etion with 
it for the 
ted for the 


the EL. and tramways has not proved a financial success, and at 
‘he Council meeting on the 17th inst., the question of leasing the 
undertakings to a company was discussed, 


steam traction on its railway from the furnaces at Isla de Oleo 
(Santander) to the iron mines of Camargo. The line has a length 
of 8 kilometres. 
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The Sociedad Tranvias Electricos de Granada has received a con- 
cession for the introduction of electric traction on the tramway 
from Plaza Nueva to Alhambra (Granada). 

A concession has been granted to the Cia. Vizcaina de Electricidad 
for the construction and exploitation of an electric tramway in 
Bilbao, through the Gran Via to the Avenida de San Mames. A 
similar concession has been granted to the Cia. del Tranvia de San 
Sebastian for two electric tramways in San Sebastian, over the 
Maria Christina bridge to the station of the Ferrocarril del Norte, 
and from Mira Concha to Urbieta through Calle San Martin. 

Butcarta.—The administration of the electric tramways of Sofia 
is making arrangements for the construction of an electric tramway 
from Sofia to Gorna Bania. 

Traty.—The Unione Italiana dei Tramways Elettrici has been 
authorised to construct and exploit an electric tramway from San 
Martino d’Albaro to Borgoratti (Province of Genoa). The line will 
have a gauge of 1 metre. 


Dudley.—As a result of the recent arbitration proceed- 
ings, Mr. H. Graham Harris, of the L.G.B., has decided that the 
Corporation shall pay for the Netherton line, including ten tram- 
cars, £32,576 ; the Tipton line and three cars, £8,645; the Stour- 
bridge line, with 16 cars, £32,957; the Sedgley line, with cars, 
£9,086; and the Old Mill Street loop, £2,200. This makes a total 
of £85,464 which the Corporation will have to pay, together with 
the costs of the arbitration. Arrangements have been made to 
borrow the purchase money temporarily at a low rate of interest. 
The lines are to be leased to the tramway company for a period of 
21 years; but the terms of the lease and the date of its commence- 
ment have yet to be decided. 


Dunfermline—Vhe Private Bills Commissioners at 
Edinburgh last week, commenced the consideration of an appli- 
cation for a prov. order to construct electric tramways in 
Dunfermline and the adjoining district, extending to a length of 
18 miles. 


Falkirk.—The Commissioners under the Private Legis- 
lation Procedure (Scotland) Act have held an inquiry at Kdinburgh 
into the application of the Falkirk and District Tramways Co. for 
a prov. order for the extension of the system to Lauricston and 


Grangemouth. They found the preamble proved, and adjusted 
clauses. Mr. Stephen Sellon stated that the capital outlay would 


be £57,000. The “ Paisley” telephone clauses were inserted, and 
powers were given to run motor-’buses up to five miles from the 
tramways. 


Hudderstield.—The borough treasurer’s report on the 
working of the tramways for the year ended March 31st shows that 
up to date there has been a capital outlay on the system of 
£414,250. The income from all sources amounts to £74,495, and 
the total working expenditure is £39,873, giving a gross surplus of 
£34,623. From this amount must be deducted rent of leased lines, 
interest on capital and redemption of debt, sums amounting to 
£23,653, leaving a surplus of £10,970; but allowing £12,102 for 
depreciation at 3 per cent., there is a deficiency of £1,132. During 
the year 1,750,650 car-miles have been run, working out at a 
revenue of 10°21d. per mile; these figures compare with 1,663,259 
car-miles in the previous year, giving 10-09d. per car-mile. The 
total working expenditure is 5'46d. per car-mile, as against 4°89d. 
Under the head of the reserve or renewals account there was a 
balance brought forward of £35,256. Payments thereout have been 
made amounting to £3,861, leaving a balance of £31,395, to which 
must. be added interest on investment £771, and transfer for the 
year £12,102, giving a total under this head of £44,268. 


Kearsley.—The U.D.C. has asked the B. of T. to sanc- 
tion a lease of the tramways to the Farnworth U.D.C, for 21 years, 
this being necessary to enable Farnworth to complete the transfer 
to the South Lancashire Tramways Co. 


Liverpool,—The Liverpool Overhead Railway Co., in 
response to representations on the part of various important com- 
panies, has decided to reopen the Clarence Dock Station between 
5.30 a.m. and 6.30 p.m. on week-days. 

The Tramways and Electric Power and Lighting Committee has 
decided to abolish 14d. fares, the experiment during the past six 
months not having proved satisfactory. 


London,—1..C.C.—On Friday last the County Council's 
Aldwych-Islington service of electric cars was at a standstill for 
nearly two hours, owing to a breakdown in Rosebery Avenue. 
Traffic of all kinds was seriously dislocated. 

It has been decided to expend £46,500 on the extension of the 
Aldwych-Islington tramways to Highbury station, and £42,200 on 
tramways between High Street, Iewisham, and Lee Green, 

A deputation is. to wait upon the Home Secretary to place 
opinions before him relative to the working of the tramways from 
the point of view of the regulation of traffic, with the object of 
taking advantage of the use of higher speeds. 

Licences and badges are to be issued by the Commissioners of 
His Majesty's Works and Public Buildings for the admission of 
electric carriages into Hyde Park between the hours of 4 p.m. and 
7 p.m, in the months of May, June and July. 


Mansfield,—-The local Light Railway Co. bas applied to 
the B. of T. for an extension of ax months in which to complete 
the works under the order of 1901. ; 


Middleton.—The Assessment Committee has on appeal 
reduced the assessment of the undertaking of the Middleton Electric 
Traction Co. from £1,250 to £820. 


Manchester.—The Tramways Committee is about to 
take a step which will hardly be relished by the local railway com- 
panies. Already parcel-carrying firms feel the effects of the new 
competition which the Tramways Committee has inaugurated, 
Now the railway companies’ goods traffic is being assailed. There 
is a considerable goods-carrying business by tramway between the 
city and the surrounding towns, and steps are about to be taken to 
develop it on new lines. The numerous co-operative societics in 
the district derive the great bulk of the supplies from ihe 
Co-operative Wholesale Society’s premises, either at Tratford 
Wharf or Balloon Street, Manchester. Some of the stores send 
their own lorries, and the railway companies and common carriers 
also share in the carrying traffic. The Manchester Tramways 
Department claims that by the facilities at its command, the 
carrying can be done much more cheaply and expeditiously. It 
offers to deliver at 4d. per cwt. or 6s. 8d. per ton, all the 
goods taken from Manchester by about 60 co-operative 
societies in Oldham, MRochdale, Stockport, Ashton and 
other towns within a stated area. The deliveries would be made 
to each of the 469 shops of the societies included in the scheme, 
and in order thoroughly to equip itself for this special traffic, and 
for the traffic it would help to create, the department is willing to 
run tram lines into the Co-operative Wholesale Society’s premises 
at Manchester and Trafford wharf, and to cpen depots in the 
various towns. The 4d. per cwt. (minimum charge) is a big con- 
cession on existing tramway charges, which are 6d. per cwt. for 
carriage inside and 8d. for carriage outside the local area. For 4d. 
per cwt. the tramways department offers a service cqual to that 
for which the railway companies charge as much as 2s. 4d. per cwt. 
in some cases. The co-operative societies admit that much of their 
traflic, particularly that in green fruit (now sent by passenger train 
at 1s. 2d. per ewt.) could be profitably given to the tramways; 
but the present scheme is to take over the whole of the traffic, 
This under-cutting is calculated seriously to affect the railway 
companies’ local revenues. The co-operative societies send away 
from Trafford Wharf alone about 200 tons of traffic per month. 


North Wales.—At the half-yearly meeting of the North 
Wales Narrow Gauge Railway Co. held recently in London, Mr, 
J.C. Russell said that in view of the electrification of the line 
being postponed for the present, they had thought it expedient 
to place a sum towards keeping the rolling stock in proper con- 
dition. In consequence of difficulties which had arisen in the 
carrying into execution in their entirety of the plans of the North 
Wales Power and Traction Co., and the Portmadoc, Beddgelert, and 
South Snowdon Railway, the directors had thought fit to accede to 
a postponement of the operation of the agreement for a period of 
two years. The companies were still adhering to their plan for 
eventually completing the railway between Carnarvon and 
Portmadoc. He and his co-directors hoped that before two years 
had elapsed their line would be worked by electricity. 


Nottingham,—The Tramways Committee has decided 
to pay the tramway employés time and a quarter for Sunday labour. 
Six days’ holiday per year will also be granted to all the men who 
have been in the service 12 months. 


Penge.—It was expected that both sections of the newly 
completed line would have been opened last week, but the B. of T. 
refused to sanction the running over the whole of the line. The 
direct route from Croydon has now a full service of cars running 
right up to the Penge entrance of the Crystal Palace, but the junction 
line is to remain closed until the sides of the track have been finished 
and are set. 


Rangoon,—/ndian Engineering says the electric tramway 
will commence running on certain sections in Rangoon by the first 
week in August. 


South electric tramway 
concession granted last year to Messrs. Hubert, Davies & Spain has 
fallen through, the firm notifying that they cannot proceed with 
the work. 


U.S.A.—The Toledo and Chicago Interurban Railway 
Co. is almost ready to furnish service to a well-populated section 
of [country in the north-eastern part of Indiana, using the single- 
phase system of distribution and operation. The General Electric 
Co, has furnished the electrical equipment of that portion of the 
lines already completed, at the present time about 50 miles of the 
road, constituting the Ft. Wayne division. ‘The line when finished 
will extend for a distance of about 150 miles from Goshen, Ind., on 
the west, where connection is made with the lines of the Indiana 
Klectric Railway Co., to Alvordton, Ohio, on the east, where con- 
nection is made with the Toledo and Western. he company 
owns a right of way 35 to 60 ft. wide alony the most populous high- 
ways, but in cities and towns the line passes along the main streets. 
It, was the fact that high speed, necessitating heavy equipment, 
could be maintained on the private right of way, and the extensive 
character of the total installation when completed,that led the 
engineers of the General Electric Co. to advise the use of the single- 
phase alternating current system. 


Wigan.— A loan of £13,500 for the purchase and con- 
struction of the Abram tramways has been applied for by the T.0. 
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TELEGRAPH and TELEPHONE NOTES. 


Chile,—The Central and South American Telegraph (o., 
of Valparaiso, has been authorised to erect cable stations at ports 
north of Valparaiso, or in their neighbourhood. 


French West Africa.—The British Consul-General at 


Dakar in a recent report to the Foreign Office, states that the . 


system! of land telegraph lines in French West Africa is very com- 
plete every post of any importance throughout the whole of the 
vast ‘erritories being in telegraphic communication with head- 
quarters and with Europe, and improvements are constantly being 
made. The West African system is to be connected with that of 
Algerin across the desert north of Timbuktu, for which purpose a 
sum 0! £4,000 has been set aside in 1906. Experiments will at the 
same time be made with wireless telegraphy in that region. By a 
recent ordinance the price of telegrams throughout French West 
Afric: has been reduced to 10 centimes per word, with a minimum 
charg: of 1 fr. In February, 1905, the new submarine cable 
between Brest and Dakar was successfully laid, so that there is now 
direct cable commurication between France and her West African 
colonies by an all-French route. 

With special reference to the Ivory Coast, the Consul states that 
the .spenses of the Post and Telegraph Service of that Colony will 
amout to £17,189 for 1904-5, and the receipts are expected to 
reach’ 5,200, leaving a deficit of £11,989; 39 post and telegraph 
offic. are in operation throughout the colony, with a staff of one 
inspertor, 54 European and native post and telegraph clerks, 16 
postr: n, three{European and two native chief line superintendents, 
and linemen, 


Mentreal.—The Bell ‘Telephone Co. is seeking powers to 
incre -0 its capital, and the City Council has taken the opportunity 
to ash the Government to compel the company to place its wires 
under rronnd in the city. 


Cables.—Works have been concluded for: the 
layin of the telegraph cable between San Francisco and the 
Phibppine Islands. This cable, which terminates in Manila, 


pass. Honolulu, the Mariannesand Guam, and has a total length 
of 14. 10 kilometres. The depth of immersion, as a rule, varies 
hetw: 1 4,000 and 6,000 metres ; between the Mariannes and Guam 


the do pth is 9,000 metres, which is the greatest ocean depth yet 
vbtaincd by soundings. 
Me ayes have been exchanged between President Roosevelt and 
the [+ .wager-Empress and the Emperor of China in connection 
with ‘ce opening of the cable. The cable between Manila and 


Shane al finishes the trans-Pacific line, the extension of which 
bevoud Manila was delayed by the Russo-Japanese war. The 
United States is now in communication with its possessions in the 
l'aciti’ Ocean and with China by means of the cables of an American 


compa iy Worked by American operators, 


Portsmouth,—The T.C. has received from the L.G.B. 
sanction to raise loans of £16,262 and £2,253 for municipal tele- 
phone purposes, A further sum of £1,467 for additional junction 
les t» Gosport, Fareham, Cosham and Emsworth was refused on 
the ground that there was not sufficient evidence to justify the 
Board in sanetioning it. 


Shanghai.—The Shangbai Mutual ‘Telephone Co. has 
agreed to hand over to the Municipal Council 1,000 fully-paid 
shares, in return for the privilege of the use of the public streets 
for its poles and wires, but) asks that the new contract be limited 
{o 30 scars, and seeks to raise its scale of charges on the ground 
that tie increasing number of subscribers has led to an increased 


South Africa.—The Natal Government trunk telephone 
line between Durban and Newcastle was opened for public use on 
Mare! i9th. The length of line is 237 miles, with exchanges at 
Durban, Pietermaritzburg, Ladysmith, Newcastle and Dundee, and 
festiny -tations at various places on the route. The line is dupli- 


cated ad arranged for superimposed working (telephone and tele- 
grap, similar to that employed by the British Post Office. The 
exchalve at Durban is fitted for six trunks and six junctions, of which 
two trinks and three junctions are now in use, the latter going to 
the municipal telephone exchange, with which arrangements are 
being made. The charge for a three-minute conversation between 
Durban and Pietermaritzburg is 1s. 3d.; Ladysmith, 2s. 6d.; 
Dundev, 3s. ; Neweastle, 3s. 3d. The speaking is particularly clear, 
wid it is hoped that when connection is made with the Transvaal 
towns, \( will greatly facilitate business between the two Colonies. 
The constructional work has been carried out under the direction of 
Mr. J. |), Williams, Government Telegraph Engineer, Mr. D. C. 


Mellleron being in charge of the Durban district. 


Vancouver,—A strike of telephone operators has taken 
place Vancouver, the question at issue being the recoznition of 
the operators’ Union by the British Columbia Telephone Co. 


Wireless Telegraphy.—According to a Reuter telegram, 
the Canadian Government has granted a complete monopoly of 
wireless telegraphy in that colony to the Canadian Marconi Co., 
the latter agreeing to take over and operate the wireless telegraph 
station. along the Labrador coast, and to build and operate others 
“99 required by the Government. The contract is to remain in force 
‘orl cars, during which period the Government ;will not grant 


licences to other systems, even for experimental purposes, and will 
admit Marconi apparatus duty free. The provision preventing the 
construction of experimental stations is so reactionary and arbitrary 
that we can hardly accept it as genuine. 

The Cie. Générale Transatlantique proposes to establish on the 
mail steamer Provence, which makes its first journey on April 21st 
a wireless telegraph service permitting the receipt of daily com- 
munications. All communications by wireless telegraphy have to 
be received in France vié the United Kingdom, Holland, Belgium, 
or Germany, as the French Government has, up to the present, 
refused to establish on the coasts of France wireless telegraph 
stations on the Marconi system. 

A correspondent of the Daily Trlegraph states that the Wellman 
Polar Expedition has received permission from the Norwegian 
Ministry of Public Works to establish wireless telegraphic com- 
munication from Hammerfest and Spitzbergen to the balloon of the 
expedition on its way to the North Pole. 

It is stated that 83 words sent by wireless telegraphy on the 13th 
inst. from Poldhu reached the Hamburg-American liner Moltke when 
nearing New York, a distance of 2,808 miles. 

The Spanish Government has issued a decree authorising the 
Minister of Marine to arrange for the erection of two complete 
stations for wireless telegraphy on the Telefunken system, without 
recourse to public tender. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1.) .. Aug. 26, 1901... 
Dominica-Martinique .. ue ae oo ~ oo 1908.. ee 
8t. Lucia-Martinique .. ‘a oe May7, 1902.. ee 
Reissa-Issa (Yemen) Camaran ee Oct, 22, 1902.. 
Cayenne-Pinheiro we a Aug. 18, 1902.. ee 
Port Arthur-Chifu (Closed) .. oe ee Mar. 7, 1904.. oe 
Tarifa-Tangier .. oo oo 


Jamaica-Colon .. ee ee ee Jan. 5, 
Cadiz-Tenerif ue os July 20, 1905... 
St. Vincent-St. Lucia a oe wea 1906 

Tangier-Cadiz . .. Feb. 18, 1906... 
Trinidad-Demerara ws ee ee April 9, 1906 .. 

LANDLINES, 

Puerto-Barrios  .. oo ee ee ee 
Bachkale-Deliman és int ee 
Bagdad-Bassorah.. ee oo 


Aug. 28, 1902.. oe 
April 6, 1906... ApriL7 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Belfast.—May Two turbine water wheels, electric 
generators and pumps, for the Purdysburn Asylum. Specification 
to be seen at the office of the Resident Medical Superintendent, at. 
Purdysburn,. 


Darlington,—April 30th. Condensing plant for the 
Electricity Works. See “ Official Notices” April 6th. 


Darlington.—April 30th. Counter-current jet con- 
densing plant, complete with piping and cooling tower, for the 
electricity works. 


wires, meters and 


Glasgow.— April 28rd. Cables, 
See “Official Notices ” 


carbons, for the electricity department. 
April 6th. 


Govan.—May 30th. Stores for the electricity depart- 
ment, See “Official Notices ” to-day. 


Poplar.—May 8th. 
plant for the Electricity Committee. 


Overhead bunker and coal-handling 
See “Official Notices ” to-day. 


Roumania,—May 15th. The municipal authorities of 
Roman are inviting tenders until May 15th for the concession for 
the electric lighting of the town. 


Salford—April 21st. One 750-Kw. steam turbo-gene- 
rator and condensing plant. Sce “ Official Notices” March 23rd. 


Salford.—May 12th. ‘Tramway feeder boosters, &e., for 
sub-station. See “ Official Notices” to-day. 


St. Pancras.—April 30th. Arc lamp carbons for the 
B.C. See “ Official Notices” to-day. 


Willesden.—May 1st. Arc .lamp carbons, also D.c. 
motors. See “ Official Notices ” to-day. 


CLOSED. 
Dartford.—The U.D.C. bas accepted the tender of the 


Electrical Power Storage Co., Ltd., for the maintenance of the 
traction battery for five years, at £75 per annum. 


| 
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Gravesend.—The T.C. has accepted the following tenders 
for yearly supplies to the electricity works :— 

General Electric Co., Ltd.—Carbons, &c. 

Siemens, Bros. & Co., Ltd.—Incandescent and tantalum lamps, and are lamp 


globes. 

Drake & Gorham, Ltd.—Nernst lamps. 

General Electric Co., Ltd., and Ferranti, I.td.—Meters. 

A. C. Riome.—Meter board. 

Croger Bros., W. H. Willcox & Co., T. Stone & Co., F. Bird & Co., Hobdell, 
Way & and Lindley & Co. General stores, 


London,—The 1..C.C. decided the following contracts at 


its last meeting :— 
1.—Turer Ten-Ton OverHEAD TRAVELLING HAND CRANES. 


Dewsbury Elec. Mfg. Co. ) J. Carrick & Sons ae oe £751 
(not to specification) .. | J. Spencer & Co. 7380 
J. Smith (Keighley), Ltd. J. Musgrave & Sons .. we 811 
(accepted)... | J. Booth & Bros. 
Carrick & Ritchie Ss ar 673 | H. Morris & Bastert .. .. 1,080 
Jessop & Appleby Bros... 700 | T. Smith & Sons : 1,120 
(709 | Rushworth Bros. 875 
J. Hitchen & Sons. | J. Richmond & Go, 1,405 
M. Henderson & Co. 740 Teesdale Bros, .. 1,555 
Holt & Willett .. 750 | 
2.—Seven Carn TRAVERSERS. 
Traversers Traversers 
with two with one 
countershafts. countershaft. 
John Hitchen & Son Se fe £4,340 £4,270 
Jessop & Appleby Bros. (accepted) 5,390 5,075 
Heenan & Froude .. Ris 5,250 5,218 
Hurst, Nelson & Co. 5,565 5,250 
J. Buchanan & Co, .. 5,390 5,292 
Dick, Kerr & Co... 6,300 5,670 
Cowans, Sheldon & Co... 5,740 5,715 


The accepted tender is for traversers having onc countershaft. 
The County Council has also accepted the tender of Bolckow, 
Vaughan & Co. to supply 220 tons of sole plates, at the rate of 
£7 10s. per ton, making a total of £1,650, und that of G. Munday 
and Son, amounting to £5,916, for the erection of a sub-station at 
Mildmay Park. 


Saltord,—In regard to the paragraphs appearing under 
this head on page 559 of our issue of 6th inst., respecting 
the contracts lately placed by the Corporation for motors and 
starting switches, we find that the information there given is 
incomplete. The contract for motors of from 5 H.P. upwards 
has this year ayain been divided between the Laucashire Dynamo 
and Motor Co. and Messrs. Royce, Ltd., the contract for starters 
being similarly divided between the Adams Manufacturing Co. and 
Messrs. Royce. Both contracts were also similarly placed with the 
latter firm last year. 

We also learn that Electromotors, Ltd., Openshaw, have secured 
the contract to supply the Corporation with motors from 4 to 5 H.P. 
inclusive for the coming 12 months. 


Walsall.—The T.C. has accepted the following tenders :-— 


G. & J. Weir, Ltd., feed pump .. £95 
Stirling Boiler Co., Ltd., tubular boiler 922 
Belliss & Morcom, Ltd.. engine 


Thos. Parker, Ltd., dynamo 


West Bromwich.—The following is a list of the firms 
tendering to the electricity department (Mr. W, A. Jackson, borough 
electrical engineer and manager) for a 400-Kw. turbo-generator :— 

British Electric Plant Co., Ltd., Alloa, N.B. 

The General Electric Co., Ltd., Witton. 

Richardsons, Westgarth & Co., Ltd., Hartlepool. 

©. A. Parsons & Co., Newcastle-on-Tyne (accepted). 
Brush Electrical Engineering Co., Loughborough. 
Siemens Bros. & Co., Litd., London. 

Alterations and additions to exhaust pipes :-- 
Richardsons, Westgarth & Co., Ltd., Hartlepool. 
©, A. Parsons & Co., Newcastle-on-Tyne (accepted), 
Brush Electrical Engineering Co., Ltd., Loughborough. 
Jobn Spencer, Ltd., West Bromwich. 
‘The General Electric Co., Ltd., Witton. 
Siemens Bros, & Co., Ltd., London. 

The tender of Messrs. Babcock & Wilcox, Ltd., has been accepted 
for an additional boiler and high pressure steam piping. 


Weston-super-Mare.—The U.D.C. has accepted the 
tender of the local E.L. Supply Co. for the provision of cables, 
poles and fittings, outside the sewage pumping station, at £350, 
with £17 10s. per annum for inspection and maintenance. 


Whitehaven.—The T.C. has accepted the following 


tenders :— 
Electrical Power Storage Co.—12 new cells for the battery, 
Callender’s Cable Co.—Bitumen cable. 
Siemens Bros. & Co.—Armoured cable. 


A Gigantic Transformer.—The Pittsburg Reduction 
Co. has recently installed a transformer of exceptionally large 
dim2nsioas in connection with a furnace for the production of 
aluminium. The primary current has a pressure of 2,200 volts at 
50 periods; the secondary is wound for 25 to 50 volts, supplying up 
to 80,000 amperes. This transformer occupies an area of 8 sq. 
metres, it is 34 metres high and weighs 227 tons, 


FORTHCOMING EVENTS. 


To-day’s Events (Friday, April 20th)—At 8 p.m. Junior Institution of Engi. 
neers. Mr. W. A. Tookey on ‘‘ Recent Developments in the Con- 


struction of Suction Producer Gas Plants." 
North-Fast Coast Institution of Mngineers and Shipbuilders. Meeting. 


Saturday, April 21st.—At 7.80 p.m. Birmingham and District Electric Club, 
Mr. W. Smith on ‘* Submarine Cables.” 

April 24th.—Nottingham Guild of Mechanica] and Electrical 
Engineers. Mr. G. Ness on “ Electric Plant at Collieries.”’ 
Thursday, April 26th.—At & p.m. I.E... Mr, T.. Andrews on ‘ Long Flame 


Tuesday, 


Are Lamps.”’ 
Tramways and Light Railways Association, Mr. G. H. Sheffield on 
** All-Steel Cars.”” 
I,.Mech.E. Anniversary Dinner. 
Friday, April 27th.—At 5 p.m. Physical Society. Mr. C. V. Boys on * A Gas 
Calorimeter,’’ and other papers. 
I.Mech.E. Mr. lL. Greaven on * Petroleum Fuel on Locomotives.” 
Saturday, April 2sth._-Junior Institution of Engineers. Visit to the Croydon 
Gas Co.'s works at Waddon. 
Association of Kngineers-in-Charge. Bohemian Concert. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tue following orders are issued :— 


Friday, April 20th.—* D”’ Company, recruits’ infantry drill, 6 p.m.; technica 
instruction, 7 p.m. 

Saturday, April 21st.—Week-end instruction for * B" Company. 

Monday, April 23rd.—No instruction. Hopkinson Cup Competition, at 7 p.m. 

Tuesday, April 24th.—No instruction, Hopkinson Cup Competition, at 7 p.m. 
Recruiting, at 7 p.m. 

Thursday, April 26th.—No instruction. Hopkinson Cup Competition, at 7 p.m. 

Friday, April 27th.—No instruction. Hopkinson Cup Competition, at 7 p.m. 

Saturday, April 28th.—Bohemian concert at Caxton Hall, at 8 p.m. Practice 


shoot at Runemede, from 9 a.m. 
J. Gunn, Sergeant-Major. 


For 0.C.E.E.R.E. (V.). 


NOTES. 


Electric Shock Fatalities.—Harry Jenkins, 1%, re- 
siding at Wednesbury, was killed by electric shock at the Old Park 
Works of the Patent Shaft and Axletree Co. whilst engaged in 
trimming clectric arc lamps. He was found lying on the floor 
holding an arc lamp in his hand, and unconscious, and he expired 
before the arrival of a medical man. At the inquest on Thursday 
last week the electrical engineer (Mr. John Lewis Andrews) said 
he had warned deceased that he must always be very careful. A 
200-volt current was on at the time. This was not dangerous to 
one who was experienced in the work and had a will to let go of 
the lamp. Witness said he had had a 200-volt shock himself. He 
considered that the accident resulted through deceased not knowing 
the current was on. It having been stated that the switchboard 
was not under lock and key, the engineer stated that he did not 
think it would be any advantage to have it locked, as he was not 
aware that anyone was in the habit of tampering with it. The jury 
returned a verdict of “ Death from an electric shock accidentally 
sustained,” and added that no blame was attachable to anyone. 


Electrical Standardising, Testing and Training 
Institution.—As the result of the recent examination for Entrance 
Scholarships held at Faraday House on April 4th, 5th and 6th, the 
following awards have been recommended by the examiners :— 

A Maxwell Scholarship of 50 guineas, tenable for two years, to H. T. Warren, 
Haberdashers’ Aske’s Hampstead School. 

Exhibitions of 30 guineas, tenable for two years, to C. 8. Bell, Dungannon 
School, and to G: H. N. Reay, Lancing College. 

Special prizes of 20 guineas each have also been awarded to J.. ©. Martin, 
Bishop’s Stortford School, and to L. W. Johnson, Dulwich College. 


Municipal Electrical Contracting at Sheffield— 
An action of considerable importance to municipalities in relation 
to their powers to enter into competition with private traders has 
been commenced by a private citizen against the Sheffield Corpora- 
tion. Private firms who fix electric light installations have com- 
plained of what they term the unfair competition of the electric 
light department of the Corporation, and an action has been 
entered in the Chancery Division of the High Court of Justice, at 
the instance of Mr. Albert Davidson, who asks for a declaration that 
the Corporation has no power to carry on the business of wiring 
houses and other premises, and supplying and fixing electric fittings 
outside the city of Sheffield, also that it has no power to spend 
in such trades money borrowed for the electric light undertaking. 
The Corporation has decided to defend the action. 


France.— The pupils of the Ecole d’Electricité, of 
Paris, are to make a journey to Switzerland during April for the 
purpose of inspecting the electrical installations of Geneva, St. 
Maurice, Zurich, Fribourg, &c. 

(Continued on page 644 ) 
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The Electrical Equipment of the Aberdare Collieries of the Powell-Duffryn Co. 


\N interesting description of the above plant formed the 
subject of a paper read before the Institution of Elee- 
trical Engineers, by Mr. Charles P. Sparks on Mareb 22nd 
last, Which we have taken 


end of 1905 some 4,600 B.H.P. of motors were at work out 
of a total of 6,000. 
The present records show the colliery requirements to 


average 1,000 units per 


he liberty of reproducing in 
-bstract below. The collieries 
referred to are situated 20 
viles north-west of Cardiff, 
ud are now raising 1] 
illion tons of coal out of 
lie company’s output of 23 
villion tons per annum, 
sefore the present scheme 
as put in hand, six of thenine 
its in this valley had isolated 
irect-current plants, gene- 
ating at 200 or 400 volts for 
‘vhting and power purposes. 
I place of extending these plants, it was decided to erect 
power station to supply the whole of the company’s pits in 
ue Aberdare Valley, using the three-phase system at 50 
eriods, 3,000 volts, with overhead transmission lines. 


Fic. 1.—THE ABERDARE COLLERIES PowrER SraTIon. 


annum per B.H.P. in use, with 
a load factor on the power 
station of 37 per cent. 

The 


equipped to deal with an 


power station — is 
average load of 1,500 kKw., 
this met 
either by a 1,500-Kw. or 


demand being 


two 750-Kw. sets during 


the day, and one 750-Kw. 
set during the night and on 
Sundays. 

The alternators, one of 
2,000 and two of 1,000 K.v.A, 
are three-phase with 
The regulation of these machines is 6 per cent. on non- 


star-connected neutral earthed. 


inductive and 16 per cent. on inductive load, ‘75 power 


factor. The field magnets are carried by the engine 


. 


Fic. 2.—Vimw IN THE ENGINE Room: Yates & Co.'s THREE-PHASE GENERATORS. 


The scheme was projected in 1903, and a contract for the 
whole work given to the Electrical Co. in the autumn of the 
same year. The power station was started and the first 
otors put to work in May, 1905. 

Owing to the nature of the business the drives could only 


be gradually transferred from steam to electric, and at the 


fly-wheel, and excitation for each set is provided by a rope- 
driven exciter. 

The engines are of the horizontal cross-compound, jet 
condensing type, by Yates & Thom, of Blackburn, and 
work on 120 Ib. steam pressure, 60° F. superheat. They 
are governed on both high and low pressure cylinders so as 
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to carry momentary overloads of 50 per cent. The air 
pumps on the larger set are of the Edwards type, driven from 
the tail-rod of the high pressure cytinder. 


Fic. 3.—CwMNEOL: SHOWING OVERHEAD ‘I’RANSMISSION 
AND STEEL POLE. 


Pev 


for each panel are mounted on a carriage which can be with- 
drawn as a whole on to a trolley, should any adjustment 
become necessary. With the panels in position the exterior 
of the board consists of brick or earthed metal work. The 
panel is movable only when the main switch is in the * off” 
position. 

All panels are equipped with three-phase oil-break 
switches, fitted with overload relays, the machine panels 
having in addition reverse current cut-outs ; synchronising 
is effected by a synchroscope. The machine panels are 
fitted with ammeters, wattmeters, and voltmeters: the 
feeder circuits, with ammeters and watt-hour-meters. The 
top of the board is enclosed and is used as a platform to 
obtain access to the lightning arresters and their resistances. 

The maximum demand reached during 1905 has been 
1,400 K\W., momentary demands reaching 1,750 kw., this 
demand on the power station being one-third of that required 
to drive all the motors erected if they were all run simul- 
taneously at maximum load. 

Tests at the power station show a weekly coal figure per 
unit delivered to the transmission lines averaging 3% Ib., 
with an output varying between 87,500 and 92,000 units 
per week. 

The transmission lines are designed |to supply 6,000 


Fias. 4, 5 anp 6.—THr Matin SwitcHBOARD, SHOWING CARRIAGE WITHDRAWN, AND Contacts BEHIND. 


The parallel running of these sets 
is satisfactory under all conditions, 
while the steady pressure of supply 
gives satisfactory results in starting 
and running the largest motors under 
heavy overloads, without interference 
with the general good working of 
the system. 

Steam is supplied from Babcock 
and Wilcox boilers, each having a 
vrate area of 49 sq. ft., heating sur- 
face 3,080 sq. ft. with 350 sq. ft. of 
superheating surface, five boilers 
being used at the time of maximum 
load. 

The boilers are set. in’ pairs, and 
are hand-fired with unwashed small 
coal, the fuel being delivered from 
overhead bunkers filled by a bucket 
conveyor. The feed is heated by 
Green’s economiser. Water 


for condensation is obtained from 


a reservoir directly connected with 


the river. 
lhe switchboard is of the carriage type, of cellular con- 
struction, with the bus-bars running along the back in a 
separate chamber, from which contacts project into each 
division. The switchgear, instruments, and transformers 


7.—VIEW OF A CONVERTED WINDING GEAR. 


of motors, based on a motor efficiency of 87 per cent. and 
power factor of 75 per cent., with a maximum drop of 
10 per cent. in pressure with 70 per cent. of the motors work- 


ing at full load simultaneously at any individual point, 


f 
if 
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The overhead transmission lines are bare hard-drawn 
copper conductors, wires up to 0°042 sq. in. (4 s.W.G.) 
being solid, and any wires over this size being stranded. The 
wires are supported on wooden poles 33 ft. long, 7 in. 
diameter, and embedded some 6 ft. in the ground. At 
points of special strain, lattice steel poles are used. 

The poles average 40 yards apart, the maximum distance 
in straight runs not exceeding 45 yards. 


t 

| 

ansformer | Rope or chain 

| switch handle 

= | 

Expanded 


Fic. 8.—ARRANGEMENT OF H.T. SwitcHGEAR 
FOR Motor CONTROL, 


The wires are supported on porcelain insulators mounted 
ou wrought-iron supports. ‘The insulators are set at 12-in. 
centres horizontally and 18 in. vertically, the wires being 
carried 20 ft. above the ground level. 

(iuard netting is erected below the transmission lines at 
all points where existing wires are crossed, or in the vicinity 
of the colliery premises where there is traffic. This 
cuard netting consists of two steel wires, ,°, in. diameter, 


provision being made for 12 conductors, of which six are 
erected at present. The total length of the pole route is 
8} miles, on which 33 miles of wire have so far been 
erected. 

In addition to the transmission wires, the poles carry 
telephone wires connecting the power station and the various 


Fic. 9.--A H.T. Sup-Station, SHOWING THE 
ENTERING CaABLEs, «C. 


sub-stations ; these wires are crossed every 200 yards to 
minimise induction. 

The whole of the overhead wires are erected on colliery 
property, except where public roads are crossed. 

Each sub-station is fed from the power station by one or 
more H.'. feeders, the feeders being protected at each end by 
lightning arresters. 

Before connection to the sub-station bus-bars, the incoming 


Fics. 10. 11 anp 12.—Virws on TRANSMISSION Lines, SHOWING CORNER POLE AND TELEGRAPH CROSSINGS. 


stretched below the transmission wires, with transverse |-in. 
diameter wires spaced every 6 ft., the ends of which 
are turned up to ensure any broken wire being caught by 
the netting. Where guard netting is not used, steel catchers 
are fitted at each pole to ensure a broken wire striking the 
catcher, and thus becoming earthed. At one point where 
the wires cross a number of telegraph lines on a public road, 
the transmission wires are carried through a lattice bridge, 


feeders are controlled by oil-break switches and_ by fuses in 
the case of sub-stations fed by two feeders. 

The sub-station bus-bars branch to:—(1) 3,000-volt 
sub-stations below ground, connected by armoured cables ; 
(2) 3,000-volt motors connected by overhead distributors : 
(3) Three-phase transformers reducing the pressure to 500 
volts (for motors below 50 H.P.) + (4) Single-phase 110-volt 
lighting transformers. 
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Kach high-pressure panel for outgoing feeders or trans- 
formers is equipped with oil-break switch, enclosed fuse, and 


Fic. 138.—ViEw oF CONVERTED HavunaGE GEAR} 


series ammeter trans- 
former, so that the 
demands on the indi- 
vidual circuits can be 
checked. 

The — low-pressure 
circuits have  three- 
pole enclosed fuses, 
combined with 
switches. 

The general arrange- 
ment of the under- 
ground sub-stations is 
the same as those above 
ground, but this 
case each panel of the 
switchgea? is placed in 
an enclosed brick com- 
partment. 

uses are used at 
the sub-stations in 
place of “automatics” 
as continuous attend- 


ance is not provided 
at these points: each 
motor being protected 
by an ‘automatic,’ a feeder fuse only 
blows when something is seriously at 
fault. 

Three-phase power transformers, 500 
volts secondary pressure, of 670 K.V.A., 
are erected in’ these sub-stations — to 
supply the smaller motors, together with 
170 KW. of single-phase lighting trans- 
formers, 110 volts secondary pressure. 

In regard to the distribution, each 
shaft has duplicate three-core cables, 
("O8 sq. in. section, insulated with im- 
pregnated paper covered with copper 
tape 15 mils. thick, the whole lead 
sheathed and armoured. 

These cables are carried in the shafts 
by wrought-iron cleats, and both the 
armouring and copper tape are kept 
electrically continuous at the joints. 

The 3,000-volt armoured cables are 
carried down four of the pits and extend 
a distance of 700 yds. from the pit 
bottom, being hung along the roadways, 
supported by leather thongs. 


The pit lighting is independent of the power cables, and is 


fed from the sub-stations above ground. 


Fic. 15.—CONTROLLER AND REVERSING 


.H.P. were in use below ground in December last. The 
distribution from the sub-stations to the various motors, 


| 


SwircH COMBINED. 


Motors of 1,000 


both 3,000 and 500-volt, consists of bare over- 
head wires, protected by lightning arresters at the 
sub-stations. 

The connections between the switch-gear and 
the individual motors below ground are of three- 
core armoured cable. 

Above ground the same method is used for 
the high-pressure connections, the low-pressure 
connections being made by single rubber covered 
wires. 

In order to ptovide a good earth connection in 
each pit, in addition to the armouring, which has 
been carefully bonded, a bare copper conductor of 
1 sq. in. section has been taken down each 
shaft, from which earth wires, having 25 per cent. 
greater area than the individual wires in the dis- 
tributor, have been laid to each motor so as to 
ensure a good earth connection for the motor 
frames, switchgear and controller cases. 

The neutral point of the star winding of the 
generators is earthed at the power station, and 
the neutral point of the 500-volt transformers is 
earthed at each sub-station. 

Three-phase motors aggregating 4,600 B.H.P. 
were specified for in the first instance, and since 
the work has been in hand further motors have 
been added, bringing 
up the total to date to 
6,000 HP. 

The motors may 
be divided into two 
classes :—(1) Variable 
speed, for haulage 
and winding: (2) 
constant speed, for 
driving fans, pumps, 
screens, conveyors, 
workshops, and brick- 
yard. 

Forty motors of the 
first type were at 
work in January, 1906, 
varying in power from 
300 to 25 total- 
ling 3,260 and 
37 of the — second 
type, from 180 to 
> totalling 
1450 

The total power 


Fic. 14.—A Tyrican Winpinc Gear, SHowING THE Drivin used at these pits 


in January: last was 


Fie. 16.--Virw or REVERSING SWITCH 
REMOVED, 


1710 electric, and 7.460 steam, of which a 


further 1,000 HP. is being converted to electric driving. 
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The H.T. motors are of the protected type, with enclosed 
slip rings for underground work and drive through cut-steel 
gears on to the original haulages, the steam engines having 
heen removed. 

-'The switchgear for controlling variable speed motors, is 
installed in enclosed brick chambers ; each H.T. panel has an 
isolating switch, which is of the oil-break type below ground. 


uniform than is usually obtained with” steam-driven fans. 
The switchgear used is of the same type as that employed for 
the haulage motors, with the exception that the starter is a 
liquid resistance. 

Sereens.—60-B.H.P. 3,000-volt enclosed motor, 485 r.p.m., 
the screens being rope driven. Switchgearas above. Liquid 
starter employed. 


STEAM COAL COMPY LTD. 
POWER DISTRIBUTION SCHEME. 


VARS 


Shaft 


THE POWELL DUFFRYN 


REFERENCE 
—— Transmission Line 
Railway Line 

Light Railway and Tramilines 


@ Power Station 
FFORCHAMAN 
n O Sub-stations 


LLETTY SHENKIN 


Fic. 17.—Pran sHowine THE Transmission ; ABERDARE COLLIERIES. 


A three-phase oil switch with overload relay, and a 
marked ammeter for the driver’s direction are included in the 
equipment. 

The controller and high-pressure reversing switch are 
combined, and are operated by one handle through gear and 
levers. The rotors of the haulage motors are wound for twwo- 
phase, the 150-8.H.P. haulage motors having a voltage at 
starting 890 by V2 current, at full load 145 V 2. 

The controller contains a revolving drum on which two 
lines of rubbing contacts are fixed, arranged in parallel 
spirals: the whole of the 
contacts operate under oil 


when used underground. rt 

The high-tension reversing 
switch is bolted to the side of 
the controller. Four contacts ‘Ree i 
controlling two of the three 


phases supplying the stator 
are reversed under oil by a 
revolving switch, 

In order to provide for 
smooth operation the con- 


UPPER 
LLETTY SHENKIN 


Aerial Rope Ways.—15 B.u.P. 500-volt motor, 575 r.p.m., 
belt driven. Liquid starter. 

Pumps.—100-B.H.P. 3,000-volt motor, 485 r.p.m. ‘Three- 
throw Uskside ram pump, rope-driven, 9-in. cylinders, 15-in. 
stroke, 22 r.p.m., delivering 13,000 gal. per hour against a 
head of 1,020 ft. 40-B.H.P. 500-volt enclosed motor, driving 
centrifugal pump direct against a head of 100 ft. 


POWER s TATION 
oov 


OLD DUFFRYN ABERCWMBO!I WABHE RIES 


troller provides for 26 motor 
speeds; the resistances for 
the rotor circuit are cast 
metal grids. 

The following are repre- 
sentative instances of drives 
for haulage, fans, pumps, 
winding, &e. 

Main and Tail Haul- 
age.—Fourteen of these are 
driven by 150-B.H.P., 3,000- 
volt,  290-r.p.m. variable 
speed motors. The energy 
required averages 1 unit per 
ton of coal hauled. 

The low load factors obtain- 


ing (4 to 5 per cent.) are due not only to the intermittent — 


working of the journeys, but to the power required at 
starting and on mounting a gradient. 

Fans.—180-B.H.P. 3,000-volt motor, protected type, 
running at 290 r.p.m., fan being rope-driven at 175 r.p.m. 
Air delivered by fan, 150,000 cb. ft. per minute with 34-in. 
water gauge. 

The air pressure secured by this method ‘of drive is more 


CWMNEOL 


LOWER 
ABERAMAS DUFFRYN 


Fic. 18.—ExxecrricaL DistRisuTion ; ABERDARE COLLIERIES. 


Winding.—100-.P. 3,000-volt’ motor, r.p.m. (full load) 
290. Depth of pit, 90 yds. Time occupied in wind, 40 
seconds. The cage holds one tram. Output, 70 tons of 
coal per hour. As the workings are being opened out, only 


- 200-300 tons per day are being dealt with, out of the daily 


capacity of 600-700 tons. 
A similar winder is used for men only. Depth of pit, 
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An underground winder is in use at Fforchaman in a 
staple pit. Depth, 100 yds. The winder is driven by an 
80-11.P. motor, 360 r.p.m. (full load), 3,000 volts, working a 
single cage holding one tram, the load being balanced by a 
weight. ‘The time occupied is 50 seconds. The maximum 
speed of the rope is 486 ft. per minute. Output at the 
rate of 30 tons per hour. 

With motors of 3,900 B.H.P. connected, the daily output 
from the power station was 14,900 units ; maximum load, 
1,200 Kw. ; load factor, 51 per cent. 

The annual load factor is lower than the above figures, as 
the power station only supplies for ventilating, pumping and 
a small amount of lighting on 1} days of each week ; in 
addition, stop days and holidays have to be allowed for. 

The capital cost incurred in installing the plant was :— 

Power Station —Buildings, steam plant, generators, and 
switchboard per Kw. of plant erected (normal rating), 
£11 10s. per KW. 

The cost of the equipment per B.1.P. outside station, trans- 
mission and distribution (overhead and underground), sub- 
stations, transformers and switchgear, £2 12s. 

Motors, controllers, switchgear and gearing, per b.H.P., 
£3 18s. 

The results obtained indicate that the cost per unit 
delivered to the colliery transmission lines, with an output 
at the rate of 44 million units per annum, load factor of 
37 per cent., using unwashed small coal (calorific value 
15,000 B.TH.U.) costing 4s. 2d. per ton will he :— 

Interest. and depreciation 10 per cent. on 
power station ... sine 
Total... 0°365d. 

The reserve plant in the power station at present is 100 
oa cent. ; this will fall to 66 per cent. with extensions in 
rand, 


= 
— 


NOTES. 


(Continued from page 638.) 


The Electrobuster!—On Wednesday last’ we were 
invited by the London Elecctrobus Co., Ltd., to a “ Press view and 
test” of the first electric omnibus for service in London. We 
accepted. Oo far as the view was concerned, we saw nothing with 
which we have not been conversant for many years past. One 
double commutator motor, stated to be of 12 1014 H.p., transmis- 
sion gear devoid of novelty, and a battery of 44 Oppermann 
accumulator cells, weighing 1 ton 3 cwt., hung under the body of 
the ’bus, the latter alone weighing 3 tons 4 ewt. We could 
get no definite information concerning the capacity of the battery, 
although it was vaguely stated that at present it was of 300 ampere- 
hours, to be increased later to 500 ampere-hours. The seating 
capacity of the "bus is for 34 persons; the miles run on one charge 
might be 50, but will be limited to 30, and the cost per ’bus-mile, 
inclusive of everything, is stated to be just under 9d. 

We understood that under contract. the upkeep for tires was to 
he from 13d. to 14d. per mile, and that a three years’ contract had 
been entered into for the supply and maintenance of accumulators 
ata cost of about 14d. to 2d. per mile ; three to four minutes only 
is necessary to change the cells. . 

The test, which was meaningless so far as technical men were 
concerned, was a trip from the courtyard of the Hotel Cecil along 
the Strand, up Chancery Lane, High Holborn, Kingsway, Aldwych, 
and back to the Hotel, the speed being limited by the slowest 
vehicle in the line of traftic, and the time taken being probably a 
little under 15 minutes. It was unfortunate that the consulting 
engineer had only been appointed the day previous, so that many 
pertinent questions had to go unanswered ; the information obtained 
from ‘other sources varies in every report we have so far seen. 

From the four-page cireular offered to the visitors, we gather 
that the promoters consider they have effected a revolution in 
mechanical traction, and that tbe supersession of the petrol 
omnibus is at hand. We utterly failed, however, to see anything 
which had not been accomplished years before, and which anybody 
may do for himself again; and as for the petrol omnibus, it will 
proceed on the even tenour of its way in spite of the invention (!) of 
the electro-’bus, which is to obviate all its failings! The advent of 
commercially successful electric "bus will be welcomed. by no one 
more heartily than by ourselves; but let there be no clap-trap 
about revolutionary inventions, where there is no novelty at all. 

Is the life of an electric’bus worth living’ It all depends upon 
the accumulator. The promoters of the electro-bus company seem 
to forget that accumulator traction has been practically abandoned, 
after years of patient trial, on tramlines where the conditions are 
more favourable than can be the case with road vehicles. 

A few figures may be of interest as showing the prospects of the 
electrobus. The weight of the ’bus.with battery is 4 tons 7 cwt. ; 


with 34 passengers, disregarding the driver and conductor, the. 


total weight will be 6} tons. The resistance to traction on a decent 
road averages not less than 40 lb. per ton with pneumatic tires, so 
that the total resistance is 260 1b. At 12 miles per hour, there- 
fore, the driving power on the level is not less than 83 H.P., 
corresponding with about 8 kw., or about 90 amperes from 
the battery. Ascending an incline of 1 in 15, at 6 m.p.h., 
the power required to overcome gravitation is 155 u.p. Adding 
to this 8:3 + 2 = 4°15 u.p. for traction, the total is 19°65 H.p., and 
assuming an efficiency of 80 per cent. for motors and gearing, the 
output of the battery is 18°3 Kw., requiring 229 amperes at 80 volts. 
The cells weigh less than 60 1b. cach, and therefore are capable of 
giving out not more than 900 wait-hours each at moderate rates, 
say, sufficient to propel the ’bus on the level at 12 m.p.h. for five 
hours. The motor is evidently liable to be heavily overloided, and 
the durability of the battery is a matter unknown. 

Gas.—A leaky gas pipe caused the death of an electrician 
named Assandri, and his wife, at Princess Street, Edgware Road, 
on Tuesday morning. 


The Use of Windmills for Electrical Supply.— 
Prof. La Cour recently carried out a series of experiments on wind- 
mills for the Danish Government at Askow. The object of the 
experiments was the selection of the best type of windmillJand the 
best arrangement of generating plant. 

Prof. La Cour found that a properly designedjfour-vaned motor 
gave superior results to any other type, especially as regards 
suitability of speed for dynamo <riving with moderate ‘speed 
reduction. The power available from « given mill varies with the 
speed of the wind in accordance with the following expression :—- 

Area of vane Speed of windy * 

i.e, developed = — surface in’ X ( in metres ) 1,250. 

square metres per second. 

Thus, with a vane area of 12 sq. metres and a wind velocity of 


-6 metres per second, the horse-power available = 2, With velocities 


of 4,8 and 10 metres respectively, the horse-power = §, 5 and 10 
approximately, or, allowing for loss due to air friction, the available 
horse-power in the four cases would be about 4, 17, 44 and 83. The 
windmill should he self-adjusting as regards the direction ofjthe 
wind. 

Tn order to maintain a uniform supply, some form ofjfreserve 
supply must be available, which can be drawn on during windless 
periods. The most suitable reserve in the case of large installa- 
tions consists of a petrol motor, and for small ones of a horsed 
capstan. The employment of such a reserve reduces the cost as 
compared with that of accumulators sufficiently large to meet all 
the conditions unaided. ; 

As an example ‘of the cost of such an installation suitable for a 
small village, Prof. La Cour gives particulars of a station which ha 
been supplying 450 incandescent lamps as well as a few arc lamps 
and motors for over two years at Askow :— 


Wind motor tas LOD 

Petrol motor (as reserve)... 

Switchboard and cell switch —... EY) 

Attendance, oiling and starting wind motor 

Attendance, &c., for petrol motor (during 30 days 
in the year at 4s. 6d.) ... vi ass ae 6 15 
Petrol consumption per annum _... 


The receipts for energy would amount to £140, giving an excess 
of receipts over expenditure of at least £105, or about 12 per cent. 
on the capital expenditure of £873. The cost of such an installation 
for an ordinary farmhouse is estimated at about £193, and the 
great advantage of such installations to the peasant population has 
led to the recent construction of a considerable number of them in 
Denmark.— Elektrotechnik und Maschinenbau, 


Municipal Free Wiring.——A special meeting of the 
Brighton Ironmongers’ Association and electrical engineers of the 
town was held on April 10th, to consider a resolution which was 
passed by the Council on Thursday, April 5th, in favour of the 
introduction of a Bill into Parliament authorising all municipal 
Corporations carrying on electrical undertakings to wire consumers’ 
premises. * 

Tt was unanimously resolved that steps should be taken to induce 
the Corporation to withdraw the proposed application. The follow- 
ing were the principal reasons given for opposing it :— 

1. That municipal trading, as opposed to private trading, isa . 
serious mistake from a ratepayer's point of view. 

2. That, although the chairman stated in the Council that the 
proposal had met with the approval of the wiring contractors, 
this matter had never been put before them, and they were all very 
much opposed to the Corporation interfering with private enterprise 
in any way. 


Electrical Engineers’ Ball, 1906.—It may interest 
some of our readers to know that the ball held on January 19th 
last at the Hétel Cecil, London, was, like previous similar events, a 
financial success, and the Benevolent Fund of the I.E.E. will 
thereby benefit by the amount of £25, It is also hoped that each 
succeeding year the fund may be,advantaged by even larger sums. 


: 
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Appointment Vacant. — Electrical engineer for Bat~ 
tersea (£500). 


Institution and Lecture Notes.—I.E.E. (Mavy- 
CHESTER).—The annual general meeting of the Manchester Section 
of the I.E.E. was held on Tuesday evening, the 10th inst., the 
chairman (Mr. S,. L. Pearce) presiding. A vote of thanks was 
accorded to the Council of the University of Manchester and Dr. 
Schuster for the loan of the room in which the meetings of the 
Section were held. 


Mr. §. J. Watson proposed the adoption of the annual report,. 


which stated that the Section was in a flourishing condition, and 
that the Students’ Section had also accomplished good work. The 
membership had increased to 769 from 764 last year, and the number 
of students had risen from 306 to 324. Ten meetings were held 
during the session, at which an equal number of papers was read, 
and the meetings were well attended. The visit of the Interna- 
tional Electrical Congress to Manchester would take place on 
June 29th, and arrangements were being made for a fitting recep- 
tion. 

Mr. Miller proposed a vote of thanks to the chairman, who had 
not once missed attending during the session. No secretary could 
have a better chairman than Mr. Pearce. Mr. C. D. Taite seconded, 
and Mr. Pearce thanked the meeting for the kind manner in which 
they had received the proposal. 

Mr. KE. W. Cowan proposed « vote of thanks to the secretary 
(Mr. P. A. Ramage), who had held office for the last four years, and 
had now resigned. The vote was received with enthusiasm, and 
Mr. Ramage replied. 

The following were elected for the next session :-— 

Chairman: Mr. 'l’. 1. Miller. 
Vice-Chairman: Mr. M. B. Field. 
Hon. Secretary : Mr. H. W. Wilson. 


Committee :—Dr. Bowman, Dr. Hopkinson, Dr. Rhodes, Dr. 
Schuster; Messrs. A. Day, J. Frith, Bromley Holmes, M. B. 
Mountain, P. A. Ramage, Miles Walker, S. J. Watson, and Wood. 


TRON AND SteeL Institutx.--Arrangements have been made to 
hold a joint meeting of members of the American Institute of 
Mining Engineers, and of the Iron and Steel Institute, in London 
during the week commencing July 23rd, 1906. The Lord Mayor of 
London will act as chairman of the London Reception Committee, 
and a varied programme of entertainments, visits and excursions 
will be provided. Meetings for the reading and discussion of 
papers will be held on the mornings of July 24th, 25th and 26th, 
with visits to works in the afternoons. The Lord Mayor will give 
an evening reception at the Mansion House on July 24th. On 
July 25th there will be an entertainment in the evening at the 
Earl’s Court Exhibition, and on July 26th at the Crystal Palace. 
On Friday, July 27th, the annual dinner of the Institute, to which 
the American visitors are invited, will be held at the Guildhall. 
On July 28th a visit will be arranged to the blast furnaces of 
Messrs. Butlin & Co., at Wellingborough. After the meeting in 
I.ondon, a tour will be arranged for the American visitors to York, 
Middlesbrough, Newcastle-on-Tyne, Glasgow and Edinburgh. As 
an alternative excursion, a number of the American visitors have 
heen invited by the local reception committee for the summer 
meeting of the Institution of Mechanical Engineers to take part in 
the Cardiff meeting of that Society. 

The annual meeting of this Institute will be held, by kind 
permission, at the Institution of Civil Engineers, Great George 
Strect, Westminster, on Thursday and Friday, May 10th and 11th, 
1906, commencing each day at 10.30 a.m. 

SypNEY University ENGINEERING SociEty.—A paper read 
hefore the Society last year by Mr. E. K. Scott, on the proposed 
supply of electric power to the University and other buildings, has 
been printed. The lamp connection would amount to 3,400 
equivalent 16-c.P. lamps, and the power station would be equipped 
with plant of 180 Kw., driven by steam and gas engines, and 
assisted by storage batteries, on the three-wire system at 
240-240 volts. The estimated cost is £12,000. 

Royan Soctety.—A paper was read on Wednes- 
day this week before this society by Mr. Alfred Hands on “ Some 
So-called Vagaries of Lightning Reproduced Experimentally.” 

1.E.E. (Leeps).—Yesterday, 19th-inst., the election of officers 
for the ensuing session took place, and the adjourned discussion on 
Mr. Hartnell’s paper—“ The Cost of Electricity per Unit from 
Private Electrical Plants”—read on: February 15th last, was 
continued. 

1.K.E. (Guascow Srectron).—At a meeting on 10th inst., Mr. E. 
George Tidd, secretary, intimated that the committee had 
nominated Lord Kelvin as chairman and Mr. W. W. Lackie as 
vice-chairman. Mr. A. H. Kelsall read a paper on “ Booster 
Development.” 


Boiler Explosions.—According to a Board of Trade 
report, during the year ended June 30th, 1905, 14 persons were 
killed and 40 injured by boiler explosions. In this respect, says 
the Times, the results, when compared with those for previous 
Years, are satisfactory, the average number of persons killed 
annually during the past 22 years being 28, and of those injured 
60. Tn fact, the numbers killed and the total of killed and injured 
are both smaller than for any year since the Act of 1882 came into 
operation. ‘‘The decline which appears to be taking place in the 
number of serious explosions may be due to a decrease in the use 
of steam as a motive power, as well as to the operation of the 
Boiler Explosions Acts, and of the provisions of the Factory and 
Workshop Act, 1901, which render compulsory the perisdical 
inspection of all boilers used in factories and workshops.” 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
Ruviaw posted as to their movements, 


Central Station Engineers.—Tie Devonport 'T.C. on 
April 12th, by a large majority, rejected a motion to rescind the 
recent decision of the Council to increase the salary of Mr. J. W. 


Spank, electrical engineer, from £275 to £300 a year, and that of. 


Mr. W. J. Stamp, assistant electrical engineer, from £140 to £150. 

Mr. T. L. Horn, technical electrical assistant in the tramways 
department of the London County Council, has been appointed 
resident electrical superintendent in connection with the re- 
organisation of the staff of the tramways department, as a result 
of the transfer of the North Metropolitan tramways to the Council, 
at a salary of £300 a year; Mr. W. Cravrurp, as assistant per- 
manent-way engineer, at a salary of £250 per annum; and Messrs. 
J.P. Dupty, O. A. Pincuer and J. R. WALKER as charge engineers 
at the Greenwich station at £250 a year each. 

On Wednesday last week the annual dinner of the station staffs 
of the electric supply department. at Sheftield was held at the Bull 
«and Mouth Hotel. The majority of the men off duty were present, 
8 also were officials from the other departments. .\fter dinner the 
evening was given over to a programme of songs, recitations, &c., 
Mr. Cuthill, the stations superintendent, taking the chair. An 
item in the programme was the presentation to Mr. F. P. Seager, 
who is shortly leaving to take up a berth at the Rezende Mine, 
Rhodesia, of a pair of binoculars and a scientific book. Mr. 
Cuthill, on behalf of the subscribers, made the presentation. Mr. 
P. Hewitt (of the station staff) also spoke highly of Mr. Seager as 
a colleague, and alluded to several little incidents of a sporting 
nature in which the recipient had played a chief part. Among the 
ps present were Messrs. Nixon, Frost, Howard, Langley, and 
‘rich. 

Mr. T. S. Brut, has resigned his position as assistant electrical 
engineer at Whitehaven. 

Mr. P. D. Davtes, of Birmingham, has been appointed fitter- 
driver in the Thornhill station of the Yorkshire Electric Power Co. 

The Bradford Electricity Committee has recommended that the 
following salary advances be made :; Mr, A. S..BLACKMAN, electrical 
engineer and manager, from £600 to £750 per annum; Mr. T. 
Rones, assistant electrical engineer, from £250 to £300 per 
annum, 

Mr. 8. E. Feppun, manager of the Sheftield Corporation 
electricity supply department, was married in ].ondon on 7th inst. 
to Miss Margaret Warwick, of Bedford. Among the presents was a 
canteen of plate and cutlery from the employ¢s and staff of the 
Sheffield department. Mr. and Mrs. Fedden subsequently left for 
a Continental tour. 

Mr. M. H. Apams, reserve shift engineer at Islington, has been 
temporarily appointed “constructional engineer” at an increased 
salary of £160 a year. The Borough Council will make the appoint- 
ment permanent at the end of six months. 

By 12 votes to 9 the Govan T.C. has increased the salary of its 
electrical engineer (Mr. TokoporE C. Parsons) by £50 per annum. 

In the Leyton Times of 7th inst. it is stated that Mr. G. R. Spurr, 
of Ilford, has been appointed electrical engineer at Walthamstow. 


Tramway Officials.—Musselburgh is to appoint another 

manager for the tramways. The present manager, Mr. WiLn1AM 
Baty, who has been a little over a year there, has received an 
appointment in connection with the London County Council, 
and begins his new duties at the end of this month. 
The Review of the River Plate says that Mr. the general 
manager of the Anglo-Argentine Tramway Co., will shortly leave on 
a six months’ holiday to Europe. Mr. Nippel will visit all the 
leading tramway cities in Europe and the States. 

Mr. WitL1aM Murray, traffic superintendent of Ipswich Cor- 
poration Tramways, and formerly of Newcastle-on-Tyne, was on 
4th inst. appointed tramways manager to Walthamstow U.D.C. 
Mr. Murray will be succeeded in Ipswich by Mr. AnrHur BuTLER, 
at present chief inspector there. ’ 


General.— Ai a smoking concert held at Glasgow on 6th 
inst., by the members of the Corporation Electricity Department's 
Friendly Society, Mr. R. B. Maccauu, the chief clerk, was presented 
with a Chippendale bureau in recognition of his services in organ- 
ising the society. Mr. W. W. Lackie, the chief engineer, made the 
presentation. 

Mr. A. HEyLanD notifies that from 15th inst. his address is 11, 
Boulevard du Regent, Brussells 

The Secretary of State for India in Council has nominated Mr. 
A. Brereton, C.§.1., to represent the India Office on the Engineer- 
ing Standards Committee, Sectional Commitiec on Locomotives 
(chairman, Sir Douglas Fox), in the place of Sir Frederick R. 
Upeott, chairman of the Indian Railway Board. 'The Council of 
the Institution of Naval Architects has nominated Mr. Stpyey W. 
Barnaby, of Messrs. John I. Thorneycroft & Co., to represent that 
Institution on the Sectional Committee on Screw Threads and 
Liwit Gauges (chairman, Mr. H. F. Donaldson, chief superin- 
tendent of the Ordnance Factories) in the place of Mr. McFarlane 
Gray, resigned. 

Mr. C. R. Dewuirst is about to leave for the United States to 
atudy business methods and prospects in that country. 
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Obituary.—The Shinyhai Mercury for March 5th says 
that Mr. W. W. Crirrorp recently died there at the age of 57 years. 
Since 1904 he had heen secretary of the Shanghai Electric and 
Asbestos Co, 


NEW COMPANIES REGISTERED. 


Lawrence E. Allen & Co., Ltd. (88,320).—This company 
was registered on April 6th, With a capital of £1,000 in £1 shares, to acquire the 
business ofa general electrical manufacturer: carried on at 56 and 57, Alderman- 
bury, E.C., as the * Rose Electrie Lamp Co.” to adopt an agreement with the said 
vendor, and to carry on the said business and that of electric lamp manu- 
facturers, electricians, mechanical, gas, electric and telegraph engineers, pro- 
ducers and suppliers of electricity and gas, &c. The first subscribers (each 
with one share) are:—A. A. Kerridge, 34, Alexandra Street, Southend, electrical 
engineer; H. W. Bird, 1, Fenchurch Avenue, E.C., electrical engineer; 
W. H. Allen, 36, King William Sireet, E.C., master tailor; G. E. Wells, 26, 
Dagnall Park, Selhurst, gentleman; J. Hyde, 46, Aldersgate Street, E.C., 
manufacturer; L. E. Allen, 56 and 57, Aldermanbury, E.C., electrical engineer ; 
and F. H, Sengler, 56 and 57, Aldermanbury, E.C., manufacturer. No initial 
public issue. The number of directors is not to be more than three; L. FE. 
Allen is the firstsole director; qualification, £50; remuneration as fixed by the 
company. Registered office, 56 and 57, Aldermanbury, E.C. 


Electrical Manufacturers and Wholesale Traders’ Protec- 
tion Association, Ltd. (88,267).—This company was registered on April 3rd, with 
250 members each liable for 5s. in the event of winding up, with objects as 
indicated by the title. The first subscribers are:—J. W. Rook, 15, Fore Street 
Avenue, E.C., manager; E. H. F. Reeves, Salisbury House, London Wall, E.C., 
secretary; H. R. Pattrick, Vulean Works, St. Thomas Street, Borough, 8.E., 
manager; E. Sheppard, 20, Bucklersbury, E.C., manager; A. Baxter, 86, Charing 
Cross, W.C., electrical engineer; H. k. Davis, 17, Moor Street, W., electrical 
engineer; and H. H. Thompson, 7, Great Newport Street, W.C., manager, The 
management is vested in a committee. 


London Electrobus Co., Ltd. (88,381)—This company was 
registered on April 11th, wath a capital of £100 in £1 shares, to adopt an agree- 
meut with the International Motor Traffic Syndicate, for the acquisition of 
certain options, contracts and properties, and to carry on the business of motor- 
car, omnibus, van and cab propr.eters, jobmasters, carriers of passengers and 
goods, manufacturers of motors, motor-cars, carriages and vehicles, whether 
propelled by e.ectricity, steam, petrol or otherwise, &c. The first subscribers 
(each with one share) are :—J. Neely, 60, Coleman Street, E.C., solicitor ; R. I. 
Light, 92, Palatine Road, Stoke Newington, N., clerk; H.G. Hazelgrove, 22, 
Lullington Road, Anerley, 8.E., clerk ; G. Houghton, 24, Horton Road, Hackney, 
clerk: R. W. R, Allen, 76, Paulet Road, Myatts Park, S.E., clerk ; E.G. Scott, 11a, 
Union Court, E.C,, solicitor; and E. Shepherd, 51, Greenwood Road, Dalston, 
N.E., gentleman. Minimum cash subscription 50 shares. The number of 
directors 1s not to be less than three nor more than seven ; the subscribers are 
to appoint the first; qualitication, £100; remuneration of chairman, £400 per 
annum; of other directors, £300 per annum; directors’ borrowing powers 
restricted to £100,000. Registered office, 17, Cockspur Street, Pall Mall, S,W. 


Universal Telegraphex and Telegraphone Syndicate, Ltd. 
(88,38°5).—This company was registered on April 9th, with a capital of £35,000 in 
44,900 ordinary shares of £1 cach and 2,000 deferred shares of 1s. cach, to 
acquire certain patents for inventions relating to improvements in electric 
telegraphy and telephones, and to carry on the business of a telephone, tele- 
grapb and electric light, heat and power supply company. The first subscribers 
(each with one share) are :—C. L,. Giddins, Abchurch House, Sherborne Lane, 
#.C., solicitor; A. Snelling, 28, West Hill, Sydenham, engineer; J. B. de Ja 
Poer Beresford, 62, Beaufort Mansions, Cheyne Walk, Chelsea, H.M.S, 
(retired); W. J. A. Drake, 48, Clarence Road, Wimbledon, $.W., secretary 
F. Robertson, 20, Connanght Mansions, Battersea Park, 8.W., law student; 
J. ©. Stock, 32, Thurlow street, Walworth, S.E., clerk; and W. A. Mattinson, 
Elsfiela, Malden Road, Wallington, civil servant. No initial public issue. The 
number of d:rectors is not to be less than three nor more than seven; the sub- 
seribers are to appoint the first; qualification, 200 shares; remuneration, £100 
each per annum, and £50 extra for the chairman, Registered office, 22, Cullam 
Street, F.C, 


OFFICIAL ‘RETURNS OF ELECTRICAL 
COMPANIES. 


Bath Electric Tramways, Ltd, (74,275).—Issue on March 6th 


of £15,900 5 per cent. second debentures, part of series created same date to 


secure £16,000. Property charged: The company’s undertaking and assets, 
present and future, subject to £142,000 44 per cent. first mortgage debenture 
stock. No trustees. 


Woking Electric Supply Co., Ltd. (46,175)—A trust deed 
dated March Ist, 1906, to secure £45,042 445 per cent. debenture stock, and 
further stock not exceeding, with the existing debentures outstanding, the 
company’s paid up capital, has been registered. Property charged: Certain 
freehold lands in Woking, with the rights connected therewith, the Woking 
Electric Supply Co, Electric Lighting Order, 1900, and the Woking Electric 
Supply Co. Eleetrie Lighting (Chertsey Extension) Order, 1905, and the com- 
pany’s undertaking and property, present and future, including uncalled 
capital. Trustees: Ashby, J.P., The Close, Staines; and H, R. Beeton, 
18, Austin Friars, F.C. 


Mackey’s Electric Lamp Co., Ltd. (58,437).—This company's 
annual return, made up to March 81st, 1905, was filed on March 22nd, 1906, 
when the entire capital of £2,000 in £1 shares had been taken up, £7 had been 
received and £1,993 was considered as paid. Mortgages and charges: £2,500. 


British Westinghouse Electric and Manufacturing Co., Ltd. 
(62,919).—-This company’s annual return was filed on February 12th, when 
the entire capital of £3,250,000 in 500,000 preference shares of £5 each and 
75,000 ordinary shares of £10 each had been taken up; £5 per share has been 
called up on the preference, resulting in the receipt of £2,500,000, and £750,000 
is rsa daar) as paid on the ordinary. Mortgages and charges, £1,016,353. 


Hart Accumulator Co., Ltd. (60,059.)—This company’s 
annual return was filed on March 20th, when 40,000 ordinary and 6,729 prefer- 
ence shares had been taken up out of a nominal capital of £60,000 in 40,000 
ordinary and 20,000 preference shares of £1 each; £1 per share has been 
called up on 17,500 ordinary and 6,729 preference, resulting in the receipt of 
£24,229; 22,500 ordinary are considered fully paid. Mortgages and charges : 
Nil. 


Condnits and Fittings, Ltd. (London) (81.348).—£1,500 6 per 
cent. debentures, created January 30th and dated March 26th, 1906, charged on 
the company’s undertakjng and property, present and future, including untalled 
capital, have been registered. No trustees, : 


City of Wellington Electric Light and Power Co., Ltd. 
(33,003).—Particulars of £100,000 debentures (of which £75,000 have already been 
issued and registered), created by resolution of May 7th, 1903, have been filed 
pursuant to Section 14 (4) of the Companies’ Act, 1900. Property charged : The 
company’s undertaking and property, present and future. No trustees. 


Kensington and Knightsbridge Electric Lighting Co., Ltd. 
(26,193).—This company’s annual return was filed on March 20th, when 21,000 
ordinary, 10,000 first preference, and 10,000 second preference shares had been 
taken up out of a nominal capital of £350,000 in 50,000 ordinary, 10,000 first pre- 
ference, and 10,000 second preference shaies of £5 cach. £5 per share has 
been called up on 15,968 ordinary, 10,000 first preference and_ 10,000 second pre- 
ference shares of £5 each, resulting in the receipt of £179,840. £25,160 is 
considered as paid on 5,082 ordinary. Mortgages and charges: £90,000. 
Debenture stock issued by this company in conjunction with the Notting 
Hill Electric Lighting Co., Ltd.: £152,500. 


Northampton Electric Light and Power Co., Ltd. (28,640).— 
Issue, on March 29th, of £700 4 per cent. debentures, part of serics created 
June 3rd, 1896, to secure not more than two-thirds of the paid-up capital for the 
time being, charged on the company’s undertaking and property, present and 
future, including uncalled capital. No trustees. Previously issued of same 
series: £33,500. 


-Electric Law Press, Ltd. (72,435).—A memorandum of satis- 
faction in full of debentures dated December 28th, 1903, and October 6th, 104, 
securing £440, has been filed. 


Matthews «& Yates, Ltd., electrical and ventilating enginevrs, 
Swinton (34,811).—Issue, on March 13th, of £1,500 44 per cent. debentures, part 
of series created September 19th, 1905, to secure £8,500, charged on the com- 
pany’s undertaking and property, present and future, including uncalled capital, 
subject to a mortgage dated September 18th, 1905. No trustees. Previously 
issued of same series: £7,000. 


Telegraph Construction and Maintenance Co., Ltd. 
(1,147 C).—This company’s annual return was filed on March 2st, when the 
entire capital of £448,200 in 37,3850 shares of £12 each had been taken up and 
paid for in full. Mortgages and charges: Nil. 


W. T. Henley’s Telegraph Works Co., Ltd. (13,795).— 
This company’s annual return was filed on March 23rd, when the entire capital 
of £400,000, in 40,000 ordinary and 40,000 preference shares of £5 each had been 
taken up. £5 per share has been called up on $2,616 ordinary and 39,880 pre- 
ference, and £362,480 has been received. £37,520 is considered as paid on 
7,384 ordinary and 120 preference. Mortgages and charges: £150,000. 


Notting Hill Electric Lighting Co., Ltd. (25,291).—This 
company’s annual return was filed on March 20th, when 10,852 ordinary, 2,998 
‘“‘ ordinary preference’’ and 550 founders’ had been taken up out of a nominal 
capital of 200,000 in 16,452 ordinary, 2,998 ‘‘ordinary preference,’’ and 550 
founders’ shares of £10 each. £10 per share has been called up, resulting in 
the receipt of £144,000. Mortgages and charges: £64,000. Mortgages and 
charges guaranteed jointly by this company and the Kensington and Knights- 
bridge Electric Lighting Co., Ltd.: £152,500. 


Tonyrefail and Gilfach Goch Electric Light Co., Ltd. 
(78,637).—Issue, on March 27th, of £100 5 per cent. debentures, part of series 
created December 6th, 1904, to secure £15,000, charged on the company’s pro- 
perty, present and future, including uncalled capital. Holder: H. Morgan, 
Glaseoed, Penarth. No trustees. Previously issued of same series : £835, 


CITY NOTES. 


Anglo-Argentine Tramways Co, 


‘THE twenty-second ordinary general meeting of this company was 
held on Tuesday last week at Winchester House, Old Broad Street, 
Mr. James B. Concanon (deputy-chairman) presiding. 

The CHAIRMAN, in moving the adoption of the report (see Enzc- 
rricaAL Review, April 6th), said that he thought they might con- 
gratulate themselves upon the results of last year’s working. The 
traffics and expenditure for the City company’s lines are included 
in the report, and as only a small portion of the City lines was 
electrically equipped, and that only for a part of the year, a com- 
parison was impracticable. The combined receipts amounted to 
£720,488, and the expenditure, including £38,000 set aside for 
maintenance and £12,000 set aside for depreciation renewals fund, 
amounted to £464,872. That left a net profit for the year of 
£255,616. The completion of the clectrification of the City lines 
was now only a matter of a few weeks—from four to six. When 
90 per cent of the work was finished and ready for use, they were, 
under their contract with the contractors, bound to offer the share- 
holders 80,000 shares; but he was bound to say that he did not 
think they would be at the very substantial premium they were 
to-day. They required about £100,000, or, say, 20,000 shares for 
capital purposes, and he might tell them that it meant adding 
largely to their cars. Referring to the condition of the under- 
taking, Mr. Concanon said that their depots were very complete. 
They made a point, where possible, of reducing the number, and 
combining in oue station where hitherto they had been working 
with two stations. They had a factory at a place called Caseras, 
where they could make anything up to a motor. They were able 
to prepare nearly everything they had to deal with, and the work 
of repairing electrical and other machinery was done at the very 
lowest cost. The country impressed him as having wonderful and 
natural resources only partially developed, and he had no doubt it 
had a great future before it. That company had the very best 
streets, and he did not think they had very much to fear from 
competition. Various schemes for underground tubes had been 
under consideration, and he believed that some years ago a con- 
cession was granted to somehody, but he heard thut it was hanging 
fire. It was quite possible that in the future there might be under- 
ground railways made in Buenos Ayres, but he thought it was rather 
a distant future, for the current year, from January Ist to April 
1st, their traffic showed an increase of £20,135, and the bulk of that 
increase came from the old Anglo lines, As to the City lines, so 
little had been opened that it was impossible to form a close esti- 
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wate as yet. When the electric cars were running, he was sure 
there would be a very satisfactory increase. 
The report was adopted. 


Metropolitan Electric Tramways, Ltd. 


‘He ordinary general meeting of this company was held on 
Wednesday of last week at Salisbury House, Mr. Emile Garcke 
presiding. 
‘he CHarRMAN, in moving the adoption of the report (see KLEc- 
rkicAL Review, April 6th), said he thought the position of the 
company was most satisfactory. The net profit for the past year 
had been £42,050. Adding the balance brought forward from the 
previous year, £3,800, they had £45,900 to deal with. It was pro- 
posed to place £6,600 to renewals fund, to pay the full dividend on 
the preference shares for the year, to pay 3 per cent. upon the 
ordinary shares, and to carry forward £4,700. The profit had been 
‘arger than in the preceding year by some £10,000. ‘The expenses 
iigured in the aggregate at £93,000, as against £64,000 in the pre- 
‘ious year. The rent payable to the Middlesex County Council was 
9,000 more last year than in 1904, and they had paid in interest 
on debenture and temporary loans something like £9,000 more last 
year than in the preceding one. They had also written off £1,500 
ol the cost of underwriting capital. The capital this year was 
1,200,000, as against £1,035,000 in 1904. That increase was explained 
iy an issue of ordinary shares made during the past year to the share- 
iolders and debenture holders, and by the fact that certain ordinary 
-hares which were not paid up had been fully paid up during the 
past year. ‘The debentures remained the same—£350,000—but the 
debentures of the North Metropolitan Tramway Co., which the com- 
pany guaranteed, had been reduced by £18,800, that company 
having paid up debentures to that amount. In view of the purchase 
by the L.C.C. of the North Metropolitan Tramways Co. under- 
taking in March last, it became necessary that they should 
pay off, or provide for, the redemption of the outstanding 
debentures of that company, which, as he had said, were guaran- 
‘ved by the Metropolitan Electric Co., and which, in the ordinary 
way, were not redeemable until January Ist, 1909. They, there- 
fore, had made a proposal to the holders of those debentures that 
they should convert them into the debentures of the Electric Co., 
ut the'debentures of the North Metropolitan were only 34 per cent., 
whereas their own were 44 per cent. The proposal was that they 
hould exchange into the debentures of the Electric, carrying 
interest at the rate of 34 per cent. until December 31st, 1908, and 
thereafter carrying 44 per cent. interest, and in all other 
respects to rank equal with the.company’s other debenture holders. 
Altogether they had exchanged on that basis, £96,000 of the 
debentures of that company, the aggregate amount of which was 
£150,000, thus leaving about £54,000, or one-third of the debentures 
outstanding. A further arrangement, however, would have to be 
made. Turning to the other side of the balance-sheet they would 
notice that their capital expenditure was £1,725,000, as against 
£1,522,000 a year ago. When he spoke of the extensions they had 
made, the shareholders would no doubt appreciate the value which 
they had received for the capital which was expended during the 
year. There was one remark he wished to make on the aspect of 
the balance-sheet, which, considering the lapse of time since the 
formation of the company, was apt to be overlooked. He had heard 
comments to the effect that the capital of the company was rather 
large. Inreply to shareholders who had that impression, he would 
like to say that it must not be overlooked, that a large item of the 
balance-sheet was the deferred shares which were issued to the 
North Metropolitan Tramways Co. by way of payment for 
the goodwill of their company. Those shares amounted 
to £814,000. It would not be amiss to remind them how 
those shares were created. When they took over the 
tramways of the company, outside the L.C.C. area, they thought 
that the shareholders should receive in shares of the Metropolitan 
Co, an amount equivalent to the shares in the old company which 
they surrendered, although the shares did not then, nor did they 
now, possess the same nominal market as their own companies did. 
They issued to the shareholders in that company £4 preference and 
‘4 deferred shares in respect of every £8 in the North Metro- 
politan. The distinction was arrived at upon an estimate which 
they then made, and which had proved to be fairly correet, that 
the assets of the North Metropolitan represented a cash value of 
about £4 per share, and they paid that in preference shares of 
the company, and the balance in deferred shares for the payment of 
the goodwill. That payment, he thought, was justified, for the 
yoodwill they had acquired was an exceedingly valuable one ; but 
it must not be regarded as capital which they had handled as solid 
cash. When they bore that in mind, they would look upon the 
balance-sheet in a somewhat different light than as solid cash 
subscribed for the purpose of capital expenditure. ‘l'urning to the 
assets, the shareholders had to be congratulated upon the con- 
strnetion and electrical equipment of the tramways, and the light 
railway system of the company. They had completed the recon- 
struction of the whole of the tramways purchased from the North 
Metropolitan Co., and they had acquired 7 miles of light railway 
which had been constructed by the Middlesex County Council. 
One ran from Highgate to North Finchley, and a_ further 
extension of the line was being made from Finchley to Barnet. 
They hoped that by the summer their trams would be running from 
the terminus of the L.C.C. horse tramways in Holloway Road to 
3arnet Town, a distance of seven miles, and affording direct means 
of reaching the suburbs of Finchley and Barnet from the City. 
Another light railway had been opened in December connecting 
ihe company’s tramways at Wood Green and the Alexandra 
Palace, which was a great convenience to a large number of people 


who visited the Palace. Another line was being opened that day 
from Alexandra Palace to WoodGreen. The traffic receipts of the 
company’s lines had been well maintained, amounting on the 
Finsbury Park to Wood Green line to £15,000 per route-mile, and 
the average receipts of the whole of the tramways, other than light 
railways, amounted last year to £12,000 per route-mile, although 
one section was not opened until last July. The figure compared 
very favourably with the figure given in the prospectus—namely, 
£12,000. One important asset of their tramway system was the 
tenure, which they might regard as satisfactory when compared 
with the tenures of other tramway companies in London. At the 
time when they contemplated the purchase of the North Metro- 
politan Co.’s tramways, the greater portion of their tramways were 
purchaseable under Act of Parliament by local authorities, some in 
1925 and some in 1910. They had since obtained Parliamentary 
sanction for an extension of the tenure with the districts of 
Tottenham, Edmonton and Wood Green until 1930, and an 
agreement had been made during the past year with the 
remaining local authorities under which the company would have a 
terminus in London until the year 1930. With the Harrow and 
Paddington Road Co. they had completed an arrangement 
during the past year for the purchase of the undertaking. Their 
Power Act for supplying electricity was, he said, obtained some 
years ago, and was not very restrictive in clauses of the kind 
which would have been inserted in the Power Act for London if 
it had recently passed. Their Power Act enabled them to do their 
work efficiently and economically, and covered a very important 
industrial area in the North of London. It had been admitted in 
the Parliamentary Committee that no one could compete with them 
by attempting to come into the area. He was sorry to say that 
the Bill promoted by the L.C.C. meant an invasion of their area, 
which was outside the L.C.C. area, except in Stoke Newington, 
and it would be necessary for them to oppose the Bill on that 
ground. They considered that the attack on their Power Act was 
quite gratuitous, and could serve no good purpose to anyone. ‘The 
L.C.C. had also a clause in their Bill which entitled them to move 
the Board of Trade to revise the prices which acompany might agree 
upon with theircustomers entirely outside the L.C.C. area. It seemed 
to him that it was unnecessary interference with the rights of other 
parties. Their output during the past year was 5} million units, 
of which 4 million was required for their tramways, and the rest 
was supplied to the Willesden Council and other large consumers, 
including various associated undertakings. They had arranged 
with the Stoke Newington Council for the supply of their elec- 
tricity to them in bulk, and he hoped they would be able to make 
other arrangements with various local authorities, and thus develop 
a profitable business for the company. 

Sir Ernest SPENCER seconded the motion, and the report was 
adopted. 


Calcutta Tramways Co. 


‘THR annual meeting was held on 10th inst. at the offices, 1, (Queen 
Victoria Street, Mr. E. C. Morgan presiding. 

The CHarrman, in proposing the adoption of the report (see 
ELEcTRICAL Revirw, April 6th), said that the capital of the vom- 
pavy had been increased during the last year by the issue of 35,000 
new shares, representing £175,000. lt was necessary to make that 
provision, although they were aware that it would not become fully 
reproductive during the year, or, indeed, until the beginning of 
1907, and for that reason it was decided that the new shares should 
only bear interest at 5 per cent. per annum until that date. The 
money had enabled them to go forward with the increased power 
and machinery which would become necessary the moment they 
had the new extension in working order. No less a sum than 
£117,000 had been expended on the additions to plant and 
machinery during the year. Of that amount £26,653 had been 
expended on permanent way and equipment; £52.358 on the 
extensions to power and sub-station plant and buildings, which 
covered additional engines, boilers and generators, and £34,322 for 
cars and electrical equipment. Coming to the revenue account, 
although there was a consideralle increase in the expenditure, they 
considered it satisfactory that the revenue had enabled them to 
meet the interest charge on the new capital and to add £10,000 tu 
depreciation, bringing that fund up to £53,667, while maintaining 
the dividend at the same rate as last year. The power expenses 
had increased by £5,000, which was very largely due to the in- 
creased consumption of fuel. Of course, it would be understood 
that to run more miles they must use more coal, but the increased 
consumption had been added to by various defects in the machinery 
which developed during the year, and which had operated against 
economical working. They had, however, taken steps which they 
hoped would prove effectual in reducing their coal consumption in 
the future. The item of maintenance also showed a large increase 
due to repairs necessary to remedy the defects to which he had just 
referred. As to the extensions, it was a matter of great regret that 
they were not able to record better progress. They had every 
reason to hope that more than one of the extensions would have 
been completed by the end of last year, but, as a matter of fact, 
the only one running was the Harrison Road, which wis opened on 
July 7th. They were now, however, in a fair way to get forward 
with the permanent way and overhead work in Howrah and Alipore, 
and he hoped they might be in « position to work portions ot the 
lines by the end of the year. Meantime, it was satisfactory to note 
that their existing system was showing such elasticity, and that 
their takings up to date this year showed an increase of about 
£4,000 over those of the corresponding period of last year, which 
had, up to that time, established a record. It was also satisfactory 
to note that the large addition to their mileage in 1905 had prac 
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tically produced the same rate per train-mile as that which was 
shown by the mileage run in 1904, which he thought was tolerably 
good evidence that they were not running a mile too much. 

Mr. C. Sanperson seconded the motion, and the report was 
adopted, 


Indo-European Telegraph Co, 


Tue directors’ report for 1905 says that the Russian section of the 
company’s line passed into the possession of the Imperiai Russian 
Government on January 31st, 1905, under the company’s extended 
concession from that Government. This section, which stood in 
the last balance-sheet at £313,285, has been written off out of the 
reserve fund, which now stands, with accrued interest, at £138,629. 
The investments, representing the sum of £313,285, written off as 
above, remain in the balance-sheet, together with other items, 
under the heading “unappropriated investments.” The lines of 
the company continue to work efficiently, and the direct Wheat- 
stone working in use on all sections enables the heavy traftic to be 
dealt with satisfactorily. 

The company's revenue from all sources amounts to £129,762 as compared 
with £141,401 for 1904, showing a decrease of £11,630. The expenses are, on 
commercial and general account, £45,123, and on maintenance account £25,669, 
making a total of £70,793 as against £71,930 for 1904, a decrease of £1,188. The 
revenue account, therefore, shows a balance of £58,969, which is carried to 
profit and loss account, 1905. Bringing forward the balance of profit for 1904 
of £19,392, and deducting income-tax paid, £4,162, and the interim dividend of 
£10,625, there remains an available balance of £63,574. The company has, 
during the year, received a sum of £3,838 in respect of traffic receipts outstand 
ing for some time past. As this sum is not attributable to the earnings of the 
year, the directors propose, with the approval of the shareholders, to keep it as 
an open balance against future contingencies. The directors now propose to 
declare a dividend for the six months ending December 81st, 1905, of 17s. 6d. 
per share (making, with the interim dividend already paid, 6 per cent for the 
yeur) and a bonus of 20s. per share, both free of income-tax. They also pro- 
pose to add £10,000 to the equalisation of dividends fund, and to hand overa 
further sum of £5,000 to the trustees of the retirement trust fund, carrying 
torward £16,699 to the credit of 1906. The directors do not consider it neces- 
sary to re-invest the interest accrued during 1905 upon the unappropriated 
investments and upon the deposit of Russian Government Rente, and therefore 
propose to make a special distribution to the shareholders from these sources 
of £12,750, equivalent to 15s. per share. This distribution, also, will be free of 
income-tax, The directors report the death of their esteemed colleague, Dr. 
H. H. Meier, of Bremen, in August last. Mr. Geo. Plate, President of the 
Norddeutsche Lloyd, Bremen, has joined the board in his place. 


Willans & Robinson. Ltd, 


Mr, Marx Ropinson presided at the meeting held at} Cannon 
Street Hotel, on Wednesday last week, and in moving the adoption 
of the report (see Execrrican Revirw, April 6th), he said it was 
not necessary fur him to say much about the position of the com- 
pany. The improvement in its position was obvious in the 
accounts, and although the improvement was far short of what they 
needed, still if was an improvement, and a progressive improve- 
ment, and contained good hopes for the future. In fact, their loss 
was "ow down at that point, which if they were to act imprudently, 
and not write down for depreciation as largely as they were 
accustomed to do, and as they thought prudence required, the loss 
might be ruled out altogether. With regard to Queen’s Ferry, the 
board had no intention to keep the works open for an indefinite 
period for such 2 loss as was shown this time, but they thought that 
the works should not be closed without a longer attempt being 
made either to make them remunerative, or to keep them going 
and improving while they looked out for other use for them. 
The success achieved by the company’s steel at Queen’s Ferry was 
remarkable. There was already a profit, and that promised to be 
larger, but it was, unfortunately, impossible to do a very large 
volume of business in steel there, because of the comparatively small 
scale of the present steel-making appliances. Whetherthe'final results 
there were satisfactory or not, there could be no doubt it was to the 
company’s interests to have things done there in the best way 
possible, and a resolution would be proposed making an increase in 
the salary of Mr. Anderson, who was their resident director there. 
In the steam turbine branch the company was doing well. During 
the half-year they had received a fair share of the orders which had 
been placed for large power turbines for land service, and Captain 
Sankey’s patented system of blading, which was one of the special 
features of their turbine, had been adopted for the turbines of the 
great Cunard steamers which were built in the North under special 
arrangement with the English Government. The competition in 
the high speed engine trade had been such that the manufacture of 
their long-famous Willans engine was not a profitable one. There 
was still a good demand for it. Other branches of new business 
which they were essaying had already yielded profit, and gave 
them much hope for the future. hey had had to reckon with very 
unfavourable circumstances, and they thought the progress made by 
the company up to the present might be claimed as relatively 
satisfactory. It did not fall short of the prospect that they had 
held out during the past two years. Mr. Lazenby, a director, was 
absent on account of illness. He undertook very hard and 
ungrateful duties in the time of their worst anxieties, but he suffered 
more from them than either he or they were aware of, andhe had 
had a serious breakdown, and was ordered away for total change and 
rest. He now considered himself quite well again. It had long been 
their intention for one of the directors to make a tour in India, 
China, and Japan, as they looked forward to the development of 
a considerable business there in turbine and other machinery. Mr. 
Lazenby was the director upon whom that duty would naturally 
fall, and it was arranged that he should start very soon after the 
meeting. They had little doubt he would return with all his old 
vigour re-established. ‘They had just received « letter from their 
Japanese agent urging that Mr. Lazenby should pay his long- 


promised visit soon, and offering to go over to China with him, 
and holding out promise of a great deal of business to be done 
there. The accounts did not need much explaining. Incidentally 
they showed that the company managed to effect some substantial 
economies. 

The motion having been seconded, a lengthy discussion followed, 
the chief point coming in for attention being the amount of the 
directors’ fees, and the pressing necessity that existed for economy 
in that as in other directions, at any rate until the company was 
out of its difficulties. ‘he proposal to increase the allowance of 
Mr. Anderson to £500 was attacked, not on personal grounds, but 
in the interests of economy. It was said that had the headers for 
the Niclausse boilers been originally purchased in France—as the 
board had now decided to do—they would not have needed the 
Queen’s Ferry works, The remuneration of Sir Gilbert East was 
also the subject of attack, and Mr. Lazenby was said not to possess 
the qualifications for a directorship of an engineering company, as 
they had not obtained any measure of success. Questions were 
asked whether the directors had a time limit in their minds with 
respect to Queen’s Ferry, and whether their visit to Switzerland 
respectivg the Diesel engine was successful. 

The CuatrMaN, in reply, said that, in referring to directors’ fees, 
it should be remembered that the directors were the staff to a very 
large extent. Three of them were paid managers, and their 
salaries appeared as directors’ fees, and not under the salaries 
heading. They thought they had good reasons for making the 
headers themselves. Alterations were made by them in their 
design which had since been adopted by the French makers. In the 
earlier days Frenchmen used malleable cast-iron headers, which it. 
was no use offering to English engineers venerally, The F'rench- 
men had now gone away from their own design, and adopted this 
company’s. The French headers were now quite suitable for this 
country. The directors were always working at the reduction of 
expeuses, and had effected some rather substantial economies in 
several directions. Mr. Tiazenby could not have had a better 
training for their work. In regard to Queen's Ferry, they had a time 
limit recorded in their minute book, but it would not be wise of him 
to state it. Immediate relief would be obtained by closing 
(Queen’s Ferry, but they had to think what was to be done with it 
afterwards. If their chance did not allow them to go on until it 
could be made a success, which he was quite sure it would be some 
day, they must get rid of it or get a subsidiary company to take it 
over. They would be better able to transfer it as a going concern 
than as a closed concern simply at scrap price. If there was an 
immediate saving to be made by closing, on the other hand, there 
was a good deal of inducement to keep it open minimising the loss. 
This half-year the loss was almost wholly what was written off 
for depreciation. hey had great hopes that it would soon be 
nothing but a book loss. The Diesel engine was one of the things 
they had in mind for improving the position of the company. ‘The 
visit to Switzerland was quite satisfactory. It led not to signing, 
but. to the agreeing of arrangements with an eminent firm out there 
for co-operation, which he thought would be wholly satisfactory. 
The Diesel engines were now being made at Rugby, but those 
things took some time to get through, and they were not ina 
position to speak about the matter. They had not the engines 
running, but were going on with a view to developing a promising 
business in Diesel engines. There was no progress with the gas 
engines, and they were not satisfied with the result of the large gas 
engine business at all. The engines were very difficult to make 
and to get a profit out of at all. 

The report was unanimously adopted. 

The remainder of the meeting was occupied with the con- 
sideration of the resolutions concerning the re-election of directors 
(Sir Gilbert A. Clayton East and Mr. Arthur Lazenby), and the 
proposal to increase the remuneration of Mr. G. W. Anderson. In 
all cases amendments were moved for which there was a con- 
siderable voting, but in the end all the recommendations in the 
directors’ report were carried. au 

A vote of thanks closed the meeting. 


Deutsch-Niederlandische Telegraphen Gesellschaft. 


Tue report of the German-Dutch Telegraph Co., of Cologne, states 
that the greater portion of 1905 was devoted to preparatory work, 
as in the case of 1904. On April 27th traffic was opened on the 
Menado-Guam section of the cable, and by this means the Dutch 
Indies obtained a new telegraph connection with America vid the 
American Pacific cable between Guam and San Francisco, and :lso 
with Europe by way of the German Atlantic cables and other 
cables across the Atlantic. On November 1st working was begun 
on the whole of the company’s cable system. The system has, at 
Shanghai, a connection with the telegraph lines of the Chinese 
telegraph administration with the German cable between Shanghai, 
Tsingtau and Chifu, with the network of the Great Northern Tele- 
graph Co., and with the cables of the Eastern Extension Telegraph 
Co. The report remarks that the grant by the German (overn- 
ment of £76,250 became payable as from November 1st, so that 
inclusive of the subvention from the Dutch Government, the com- 
pany is from that date in the enjoyment of the total subsidy of 
£95,000 per annum. At the end of 1905 the sum of £89,000 out of 
the total share capital of £350,000 had not been called up, but it 
has since then been requisitioned. In addition, the company has 
issued £362,500 in bonds, and was indebted to the North German 
Marine Cable Co. to the amount of £91,500 at the end of the year. 
The accounts show net profits of £7,030, and a dividend has been 
declared at the rate of 6 per cent. per annum on £261,000 paid-up 
capital for the two working months in the year, 
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British Aluminium Co. 


‘(uu directors’ report shows that the profit for the year 1905, trans- 
terred to appropriation account, is £93,297. From this it is pro- 
posed to write off the sum of £20,000 for depreciation. Out of the 
£73,297 remaining, £20,588 has to be deducted for interest on 
debenture stock and Loch Leven debentures, leaving a balance of 
£52,709. One-fourth of this amount, say, £13,177, has been applied 
in accordance with the debenture stock supplemental trust deed in 
purchasing and cancelling £13,200 of the debenture stock, leaving 
a balance of £39,531. To this has to be added the amount brought 
forward from 1904, £115, so that there remains available £39,646. 
Of this sum there has been appropriated in the payment of interim 
dividend on the “A” preference shares £3,000, and interim divi- 
dend on the 7 percent. preference shares £7,000, and the board 
uow proposes to pay:—Final dividend on the “A” preference 
shares, £3,000 ; final dividend on the 7 per cent. preference shares, 
£7,000 ; interest on funding certificates, £4,000; dividend of 7 per 
cent. on ordinary shares, £3,254, leaving £12,392, of which there 
has been utilised in purchasing and cancelling 1,452 funding cer- 
tificates of £5 each at cost £4,362, leaving a balance to be carried 
forward of £8,030. The contract for the development of the Loch 
Leven power scheme was let to Sir John Jackson, Ltd., in July 
last, and immediately afterwards the contractors commenced 
operations. The board is now of opinion that the amount of 
power which will be developed will be considerably in excess of 
original anticipations. Should the demand for aluminium continue 
to expand, it is the intention of the hoard to utilise the whole of 
the power in the production of the metal. The increased power 
will necessitate a greater outlay than was foreseen, but owing to 
the greater amount to be obtained, the capital cost per horse-power 
will he reduced. ‘I'o meet this increased expenditure, and provide 
for extensions of works and other outlays, the board recommends 
the creation and issue of 20,000 conversion shares of £10 each, and 
proposals to this effect will be submitted to an extraordinary 
veneral meeting of shareholders. 


Deutsch-Atlantische Telegraphen Gesellschaft, 


‘l'un report for 1905 of the directors of the German Atlantic 'l'ele- 
yraph Co. states that, as a result of the development of home 
industries, a favourable influence was exercised on transmarine 
trade, and also in regard to cable communication, The various 
interruptions which occurred during the year only took place in 
shallow water, and they neither .prejudiced the trattic nor caused 
specially high expenses. The Emden-Vigo cable of the Deutsche 
Seetelegraphen Gesellschaft has been worked for the account of the 
Atlantic Co. since January Ist, 1905, and its financial results have 
leen in every way satisfactory. A few items from the accounts 
for the past two years are as follows :-— 


= Revenue in 
1905. 1904 
Cable receipts Wa £174,367 £138,675 
Government subsidy towards working expenses. . 15,476 10,000 


Expenditure in 
1905. 1904, 


Working expenses £31,159 £28,772 


‘Taxes, patent fees, depreciation of securities, ke, | 9 694 
Cable redemption and renewal fund... ite 29,796 12,383 


The accounts show net profits amounting to £111,577 as com-_ 


pared with £80,191 in 1904, and, including the balance forward, 
the surplus available for disposal is £132,446 as against £96,373 a 
year ago. It is proposed to pay a dividend of 64 per cent. on the 
share capital of £1,200,000 as contrasted with 6 per cent in 1904. 
The company is interested in the North German Cable Works Co. 
to the extent of £150,000, and the latter company intends to dis- 
tribute 15 per cent. for 1905 as compared with 8 per cent. in the 
preceding year, 


Bengal Telephone Co, 


‘l'H1s company held its annual meeting at Calcutta on March 23rd. 
A f per cent. dividend was declared. The conversion of the com- 
pany’s system to metallic circuits is being pushed on as rapidly as 
circumstances permit. Owing to certain local conditions, the special 
enginecr engaged for this work has found it expedient to modify 
his original plans, and a contract has now been entered into with 
Messrs. Callender, of London, to lay the underground cables 
in solid bitumen. It is hoped that, before the rains set in, a large 
part of these cables will have been laid, but as the company’s 
existing system extends over a very large area, and the work has 
1o be suspended during the rains, some time must necessarily elapse 
before the reconstruction can be finally completed. The directors 


mude arrangements with the Oriental Telephone and Electric Co., - 


Litd., for the requisite financial assistance to carry out this recon- 
struction. 


The Western Union Telegraph Co.—Net revenue for 
uurter ended December 31st, 1905, amounted to $1,853,196, which, 
with the surplus as at October 1st, 1905, brought available funds 
up to $18,286,678. After allowing for calls up to March 31st, and 
i revenue for that month, a surplus of $16,690,033 will be 
in hand, 


Calcutta Electric Supply Corporation.—The directors 
have decided, subject to audit, to recommend a dividend for the 
half-year ended December 31st last on the paid-up share capital 
of the company, at the rate of 104 per cent. per annum, making, 
with the interim dividend, 84 per cent. for the year. 


Worcester Electric Traction Co,— After trans- 
ferring £1,240 to the depreciation and reserve fund, the directors 
recommend a dividend of 5 percent. for 1905, leaving £1,143 to 
carry forward, 


Stock Exchange Notices.—<Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to— 

Liberian Rubber Corporation, Ltd.—Shares of £1 each. 
And to allow the following to be quoted in the Official List :--- 


South Metropolitan Electric Light and Power Co,—Further issue of 16,300 
ordinary shares of £1 each, fully paid, Nos. 103,701 to 120,000 ; 32,600 7 per cent. 
cum, pret. shares of £1 each, fully paid, Nos. 285,269 to 267,968; and £51,708 first 
debenture stock. 

The Committee has appointed a special settling day as under: 

Wednesday, April 25th.—British Columbia Electric Railway Co.-—lurther 
issue of £185,000 5 per cent. cumulative perpetual preference stock. 

And ordered same to be quoted in the Official List. 


The Committee has ordered the undermentioned to be quoted in 
the Official List :— 


Chelsea Electricity Supply Co.—Further issue of 5,000 ordinary shaves of #5 
each, fully paid, Nos. 50,987 to 55,936, 


Peterborough Electric Traction (o.—At this com- 
pany’s annual meeting, held on Wednesday last week, the report, 
which was adopted, showed, after paying expenses and debenture 
interest, a balance of £1,138. After paying preference dividend 
for nine months ending September last, £238 was carried torward. 
Depression of trade caused a decrease in traflic. The tickets issued 
were only 1,528,728 in 1905 against 1,828,781 in 1904. The pro- 
portion of expenses was 79 per cent. in 1905 and 76 per cent. in 
1904, 


Tynemouth and District Electric Traction Co,— 
—-A dividend of 34 per cent. for the year 1905 is recommended, 
with £600 transferred to the reserve and depreciation fund, and 
£137 carried forward. The extension of the light railway tu 
Whitley Bay was opened for public traffic on April 22nd last. 
Although the opening of the extension had the effect of increasing 
the number of through passengers, there was a large falling off in 
short distance traffic. The North-Eastern Railway Co.’s increased 
services during the year no doubt serionsly competed with the 
tramways; local trade strikes and the continued dull state of the 
shipping industry on the Tyne, also adversely atfected the receipts. 
The rates were increased, and the company appealed to Quarter 
Sessions, with the result that the amount is reduced to £572 per 
annum. The directors suggest that their fees for the current year 
be reduced hy one-half the usual amount. 


South Staffordshire Tramways Co.——The report for 
1905 states that the total revenue amounted to £1,993. ‘The 
directors recommend a dividend of 1s. 6d. per share on the 
preference shares for the year, leaving to be carried forward £36. 
The sale of the lines and depét in Wednesbury to the Wednesbury 
Corporation is expected to be completed almost immediately. 
Negotiations are still pending with the Corporation of Dudley 
regarding the sale to the Corporation of the small length, about 
5 furlongs, of line within their area. The capital account has been 
increased by £10,400, being a proportion of the agreed sum of 
£11,500 payable to the South Staffordshire Tramways (Lessee) Co., 
Ltd.,in satisfaction of their claim in respect to the electrical recon- 
struction of the lines in Tipton and Darlaston. On the other hand, 
this account has been credited with the sum of £1,760, the proceeds 
of the sale of old plant and materials. 


Traction and Power Securities Co.—The report for 
1905 states that the net revenue amounts to £18,520. £15,000 
has been placed to investment reserve account, thus bringing the 
total reserve to £50,000, available against depreciation of invest- 
ments, as and when ascertained, and there has been carried forward 
£3,910. The principal investments are Mersey Railway, 4 per 
cent. debenture stock, Clyde Valley Electrical Power Co. ordinary 
shares. The company’s interest in both these undertakings was 
increased during the year in pursuance of contracts previously 
entered into. The greater portion of the company's investments in 
Paris tramway companies has been realised at it protit. 


Bath Electric Tramways Co,— After transferring 
£2,000 to teserve, 2 dividend of 5 per cent. per annum on the pre- 
ferred ordinary shares is proposed for 1905; £2,012 is carried 
forward. 


Bromley Electric Light and Power Co,—This com- 


_ pany held its annual meeting on 9th inst., Mr. F. E. Gripper pre- 


siding. The report (see ExecrricaL Rnvirw, April 13th) was 
adopted. 


High Wycombe Electric Light and Power Co,— Mr. 
Alfred Slatter presided at the annual meeting held on 11th inst. 
‘The report was adopted. Mr. Gripper said that the income had 
increased by £800, and the expenses by only £200, 
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MARKET QUOTATIONS. 


Wednesday, April 18th. 


| Fortnight’s 
CHEMICALS, &e, Price. | Inc. or Dec, 
| 
| 
| | 
a Acid, per cwt. 5]- 
@ , Ozalic. oe +. percwt. 32/- 
a Ammoniac, Sal percwt, | 42/- 
a Ammonia, Muriate (ery sta) perton £33 10 
a +. perton £30 
a Bleaching powder +. per ton £5 10 
a of Carbon... +. perton £18 
a Borax oe perton £15 
a Benzole “(90 %) per gal. 103d, 
a (50 %) os per gal. 10d, 
“ Copper Sulphate +. per ton £25, 
« Lead, Nitrate +. perton 
«4, White Sugar.. . per ton £31 
a Methylated Spirit . per gal, 2/6 oe 
a Naphtha, Solvent (90 % at 160°C) per gal. 5/6 oe 
a Potassium Bichromate, in casks per lb. 3d. | 
a Potash, Caustic (75/80 %) +. per ton £20 | 
a Potassium Cyanide per lb. ‘Tad. | 
a Shellac -. perewt, | 
a Sulphate of Magnesia +. per ton £4 10 
a Sulphur, Sublimed Flowers .. per ton £6 10 
a Recovered +. perton | £5 10 
a Lump perton | £5 
a Soda, Caustic (white 70% +. perton | £10 15 es 
a Crystals perton | £3 6 
a Sodium ichromate, casks perlb. | 2d. 
a tyanide .. perlb, qd. 
METALS, &c. | 
b Aluminium Ingots, in ton lots .. per ton | £160 id 
b Wire, in ton lots .. perton | £191 
b Sheet, intonlots .. perton | £177 
b Babbitt’ 8 metal ingots per ton | £43 to #140 
‘ec Brass (rolled ar 2" to 12) basis per lb. | 9d. | é 
¢ 4, Tube (brazed) per lb. | 104d. | 
» (solid drawn).. os perib. 92d. | 
e Wire,basis .. .. .. perlb. 83d. | 
e Copper Tubes (brazed) .. per lb. | 114d. 
e » (solid drawn) per lb, 113d, | 
g Copper Bars (best selected) perton | £ ‘. 
g Copper Sheet +» per ton £96 
g +. perton | £96 
(Electrolytic) Bars +. perton £92 
Sheets .. perton | £104 
© ” Rod +. perton | £95 
H.C, Wire _ per lb, | 1ld. | 
f Ebonite Rod +. per lb, | 8/3 | 
n German Silver Wire +» per lb. 1/7 | 
h Gvtta-percha, fine perlb, | 6/- to | ad 
h India-.ybber, Para fine . perlb. 5/44, to 
Iron, Chaicoal Sheets . perton | £18 
i, Pig (Cleveland warrants) perton | 48/24 5d. dee, 
i ,, Forgings,accordingtosize perton | From £11 | 
Scrap, heavy perton 47/6 to 50/- | 
|) Wire, galvanised No.8 per ton £9 15 | 
| 
y Lead, English Ingot .. perton { ine, 
9 Sheet perton | 4 } /6 ine, 
m Manganin Wire No.28 ..  .. perlb, | 8/- | 
Mercury per bot £16 
d Mica (in original cases) small :. per lb. 6d. to 1/- | és 
pa » medium per lb. 2/6 to 4/- | 
» large .. per lb. | 4/6 to 8/6 | 
s Phosphor Bronze, plaincastings per Ib, 1/1 to 1/8 | a 
» rolled bars&rods_ per lb, 114 to 1/8 | 
» Strip & sheet per Ib. | 1/4 | 
4 Platinum’ .. e+ peroz, | 91/6 | 
Silicium Bronze Wire per lb. | tol/l | 
é Steel, Magnet, acc’d’ g to desc’ p’ n per ton £58 | ae 
» Wire, Nos.1tol6 .. per lb. | 1/11}, td. ine, 
White Anti-friction Metals— 
“White Ant’’ brand . perton £46 to £70 
j Yarns, 2/10sGrey Cotton, on ssi 1s per lb. j 8d. | H 
6lea. Flax per Ib, | 5gd. | 
» Bpl 710 Ibs. Russian .. per lb. | 433d, | 
» 101bs. Russian,single .. per lb. | 4id. | 
j 180 Ibs. Jute rove perton £11 
k Zine, Sh’t (Vieille Montagne bnd. ) perton | £29 15 20/- ine. 


h Edward Till & Co. 

it Bolling & Lowe. 

j Walter H. & Co,, Ltd, 
k Morris Ashby, L 

m W. T. Glover & Co., Ltd. 

n P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd. 


a G. Boor & Co. 

b The British Aluminium Co,, Ltd, 

e Thos. Bolton & Sons, Ltd. 

d F, Wiggins & Sons. 

¢ Frederick Smith & Co. 

f India-Rubber, G.P. and Teleg. 
Works 

y James & Shakspeare. 


The B.A. Meeting at York,—This year’s meeting of 
the British Association for the Advancement of Science will be 
opened at York on Wednesday,'August Ist, under the presidency of 
Prof. KE. Ray Lankester, director of the Natural History Depart- 
ments of the British Museum. Section A will be presided over 
by Principal FE. H. Griffiths, F.R.S.; and Mr. J. A. Ewing, F.R.S., 
will be the chairman of “G,” the Engineering Section. On 
August 3rd Dr. Tempest Anderson will deliver an evening dis- 
course on “Volcanoes”; and on August 6th Dr. A. D, Waller, 
h.RS., will lecture on “The Electrical Signs of Life and their 
Abolition by Chloroform,” 


STOCKS AND SHARES. 


Wednesday Evening, 


Howipay influences are still very much in the financial atmosphere. 
It cannot be said with any degree of correctness that business in the 
Stock Exchange has received stimulus from its Easter respite. 
For one reason and another, investment and speculation are alike 
inanimate, and the anticipation of a 3 per cent. Bank Rate fails to 
galvanise markets in any direction. 

Several of the electrical supply companies are casting round for 
the best means of raising more capital. It is rather a ticklish 
matter to know in what way to appeal for fresh funds at a time 
like the present, when the public are sellers on balance, not buyers 
of more shares. The recent experience of the County of I.ondon 
Company, in its issue of Preference shares, was not an exhilarating 
one, and directors of the other companies to which we refer are 
greatly perplexed over the matter. Money is much needed, but 
the question is the terms upon which it can be most successfully 
obtained. 

Should the London County Council Power Bill pass, as seems 
quite probable, it may, from a purely Stock Hxchange standpoint, 
do a great deal to kill private enterprise in companies ministering 
to the public needs, especially if it gives the L.C.C. the power to 
fix the price of the current. The existing companies have done 
all the spadework of the electric lighting industry, and investors 
put their thousands into the concerns which are now threatened 
with something like ruin if municipal competition should go to the 
length of decreeing at what price customers shall pay for their 
electricity. ‘Chis, it will be urged, is taking an extreme view, but. 
the reply must be that the Stock Mxchange has a way of dis- 
counting logical, as well as illogical, consequences, and as things 
stand at present, the outlook cannot be called bright, and it is not 
very astonishing that the public are shy of metropolitan electric 
lighting issues for investment purposes. 

New County Preference are 10s. discount to par, and there is a 
call of £2 per share due on April 28th. Westminsters have 
changed hands at 10, Metropolitan Ordinary at 8, and Charing 
Cross Ordinary at 4§. A buyer of Bournemouth and Poole 
Ordinary had to pay 111} and 11 for the Preference on Tuesday. 
''he price-list shows few noticeable alterations, and prior-charge 
stocks remain steady. 

Home Rails are dull in sympathy with Consols, which, in their 
turn, have the Zulu rising in Natal to account for their dullness. 
he various undereround companies naturally did badly during the 
holiday, thanks to the brilliantly sunny weather. On the Metro- 
politan Railway the decrease was as much as £2,301, which 
brought the decline for the half-year to date up to £6,843. The 
District’s decrease of £390 lowered the increaxe to dat3 to £5,936, 
while the loss of £433 on the City and South London leaves an 
increase of £3 as the result of the half-year’s traffic to date! The | 
only tube line to record an advance was the Great Northern and 
City, where the increase just succeeded in reaching double figures. 
Prices, it will be seen from the lists overleaf, are inanimate. 
Metropolitans at 774, and Districts at 284 are dullish. 

Telegraph stocks have a sharp rise in Anglo-American Deferred 
as their principal feature. Despite the apparent weakness of the 
case for the rise, the buying is persistent, and it looks as though 
the prophecy of 25 for the price of the stock may be fulfilled. 
Great Northern shares are good at 41, and there is a fair amount of 
business doing in West Indian and Panama shares at about half a 
sovereign, Eastern ‘Telegraph Ordinary was quoted ¢ 25s. last 
week, and the price is 1454. Anglo-American Ordinary and Pre- 
ferred were also + dividend_on April 11th, the prices being 65 and 
112 respectively. 

National ‘Telephone Deferred aud Preferred have come to all 
the same figure. Manufacturiny shares have nothing to dis- 
tinguish them. The British Aluminium Company reports i profit 
of £93,000 for the past year. ‘I'raction issues are somewhat. 
irregular. British Hlectric Ordinary keep near 6%, and Anglo- 
Argentine Ordinary at 8 ¢” dividend have receded a fraction. 
Belgrano Ordinary have been more active than usual, 


Northampton Institute,-The fourth ainual dinner 
ot the Day Students took place on T’hursday, the 5th inst., at the 
Holborn Restaurant. Mr. T. Y. Porter occupied the chair, ard 
among these present were Dr. R. Mullineux Walmsley, Mr. M. 
Holroyd. Smith, and Mr. S. Wield. ‘There was a well-arrangcd 
musical programme, und the function was a great success. 


= 
' 
a 
7 


No. 1,482, Aprin 20, 1906.] 


THE ELECTRICAL REVIEW. 


651 


Vol. 58. 
SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANTES. 
| 
Stock Closing Closi Business done | pise + 
Present or Dividends for the last week ended 
NAME, otations Quotations A or 
Issue, —_ four years. = 9th, | April 18th. April 18th, | Fall — 
1902, 1908, | 1904. | rr Highest| Lowest. 
17,700 | African Direct Telegraph,4% Debs... .. -.| 100 4 4 4 | 4 — a +. 
,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 10 Na i Nit 
155,6000 le do. 5 % Debs., Nos. 1 to 1,250 Red. | 100 Nil Nil Nil 5% 83 — 88 83 — 8 a 
702,600 | Anglo-American Telegraph .. .. «| Stock | 60/6 | 84% 65 — 67 64 — 66 x 66 
8,148,700 | Do. do. do. 6% Pref. eo ee | Stock | 6 6% : 6% 111 1112 
8,148,700 Do. do. do. Deferred .. | Stock 2s. il 4% 193— 21 1938 | + 2% 
50,000 | Anglo-Portuguese Tel., 5% Mort. Deb. Stock Red. | 100 ee 101 —103 101 —103 ee 
44,000 | Chili Telephone, Nos.1t0 44,000 .. ..  .. 5 6 1 8 8— 8 
1,982,856 | Commercial Cable Sting. 500 year 4% Deb. Sk. Red. | Stock | 4 4 4 4 & 97 — 99 xd 97 — 99 ee as 
16,000 | Cuba Telegraph .. ee ee eo oo 10 64 10 5 5 9 9 ee ee 
6,000 Do. 10 % Pref. ee ee ee oe 10 10 6 10 10 17 — 18 17 — 18 *: oe oo 
12,931 | Direct Spanish Telegraph, Ord. cae 5 4 4 4 4 38 38 ee 
6,000 - Be. do. 10 % Cum. Pref. ia 5 10 10 10 10 —- 9 9 oe oo oe 
80,000 Do. do. 44% Debs, .. ..| 50 44 100—108 100 —103 % 
60,7101 | Direct United States Cable .. ..  ..| 20 8 153 xd | _153— 153 15%, | 158 
70,000 | Direct W. India Cable, 44% Reg. Deb.,1#01,200,R. | 100 44 100 —102 100 —102 +: +. . 
4,000,000 | Eastern Telegraph, Ord. Stock | Stock | 7 7 1% 145 —148 144 —147 xd 
2,000,000 Do. 84 % Pref. Stock ee -- | 100 84 84 84 84% 90 — 92 89 — 91 xd .- 
1,848,772 Do. 4% Mort. Deb. Stock Red. .. | Stock + 4 4 4 & 107 —109 07 —109 es ea ea 
300,000 | Eastern Extension, Australiasia, and China Tele. | 10 1 1 7 143— 143— 153 15 : 
752,400 5 4% Deb. Stock .. = -. | Stock | 4 4 4 4% 105 —107 105 —107 106 ‘ ee 
800,000 | East&8. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1909 | 100 4 4 4 4% 99 —101 99 —101 as * «e 
200,0002 | Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 25 4 4 4 4 & 101 —103 % 101 —103 % ae P “ 
180,887 | Globe Telegraph and Trust .. .. .. 10 |£8 58 5 114 id Uys | : 
180,887 Do. do. 6%Pref. .. ..| 10 6 6 6 6 % 14 143— 1 1433). 
150,000 | Great Northern Telegraph, of Copenhagen ae 10 124 15 24 24% — 41 40 — 42 40} ce +4 
17,000 | Indo-European Telegraph ee ee ee 25 19% |10% | 18% 57 — 59 — 60 5 583 +4 
251,127 | Marconi’s Wireless Telegraph 1 Nil Nil Nil Nil li— 1g 25/83 25/- 
2,680 | Monte Video Telephone Co., Ltd. Ord. .. ae 1 8 8 4 ly / ee 
86,492 Do. do. Oo. 6% Pref. as 1 5 5 5 1 aa 
1,983, National cs aes Pref. Stock ‘a ae e- | 100 6 6 6% 6 109 —111 108 —110 110 109 -1 
1,966,667 Do. le Def. Stock ee oe «» | 100 44 5 5 5 lll —113 110 —112 1114 1103 —l 
15,000 Do. do. 6% Cum. Ist Pref. .. ee 10 6 6 6 6 12— 14 12— 14 an ee ee 
15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6 6 6 6 104— 12 103— +. .- oe 
250,000 Do. do. 5 % Non-cum. 8rd P., 5 5 5 5 5 £43 ae ee 
2,000,000 Do. do, . Stock Red. oe 84 84 99 —101 99 —101 
1,689,593 Do. do. 4% Deb. Stock le re 100 4 a 4 4% 103 —105 1038 —105 1044 é “ 
179,813 | Oriental Telep. and Elec. 1 to 171,504,fully paid 1 6 64 64; Th% 1 1 +75 
50,000 Do. do. do. 6% Cum. Pref. .. 1 6 6 6 6% 1 1 1 25/6 ee ee 
100,000 Do. do. do. 4% Red. Deb. Stock | 100 ee oa oy 4% 98 —100 98 —100 994 da aa 
100,000 | Pacific & European Tel.,4% Guar. Debs.,1t0 1,000 | 100 4 4 4 4 99 —102 100 —103 os we +1 
,000 | Telephone Co. of Egypt, 44% Deb. Red. | 100 ee 44 103 —106 03 —106 
3,201 | Submarine Cables Trust ee | Cert, 6 6 6 6% —132 126 —129 &d aa 
70,000 | United River Plate Telephone 5 q 8 8 
000 Do. 5 um. Pref., Nos. i to 40,000 5 5 5 5 5% 54— ee ae 
179,947 Do. do. 5% Debs... | Stock | 5 5 5 | 5% 110 —112 110 —112 
15,6091 | West African Telegraph, Shares 10 2 4 | 4% 93— « 
80,008 | W. Coast of America, 1 to 30,000 & 53,001 to 58,008 24 i | ee §— z ° Poe a 
150,000 Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 4 | 4% 100 —102 100 —102 4s re A 
207,930 | Western » Litd., Nos. 1 to 207,980 10 q q | 5% 14 — 144xd 14 — 1 14,3 45, 
75,000 le do, 5 % Debs. 2nd series, 1906 | 100 5 5 5 5% 100 —102 101 —103 pig a tl 
663,380 Do. do. 4 Deb. Stoc! 4 4 4 4% 1004 —1 100 —108 1024 
88,321 | West Indiaand Panama Telegraph .. .. .. 10 i i al 10/9 8/9 
84,563 Do. do. 6% Cum. Ist Pref. au 10 6% ee 
4,669 Do. do, 6 2 Cum. 2nd Pref. oe we 10 Nil | il aa 6— | 6— 1 | 634 F ee 
80,0007 Do. do. 5% Debs., Nos. 1 to 1,800 -- | 100 5% 6% | 5% 5% 101 —104 | 101 —104 é 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
170,000 | Anglo-Argentine Trams, 260,008 to 480,007 .. ee 5 as re 8 8% 9— — xd 825 | ee 
Do. 54 % Cum. Prefs., 1 to 260,007 .. 5 5% 54% by 
266,600 | Do. Permanent, 6 % Deb. Stock, 1888 | 100 e 6% 6% 6% 141 —144 141 —144 142 ee ee 
285,100 | Auckland E. Trams., 5 % Ist Mort. Deb. Stock .. | 100 oe 5% 5% 5% 104 —106 104 —106 ad a a 
800,000 | Babcock & Wilcox, 1 to 530,000 “f os ae 1 “se 17 20% | 20% 43 43 80/74 | 80/- | .. 
100,000 | Do. do. 6% Cum. Pref., ito 100,000 :.| 1 6% | 6% | | 
38,000 | British Aluminium, Ord., 2,001 to 40,000 .. oo 5 ee Pic 1% 1% — 2 28 ios | +45 
40,000 | Do. do. B Cum. Pref... ee oe 5 Nil il 1% 1% 6— 64 6h | | — 
20,000 Do. do. “A” 6% Cum. Pref. .. 5 Nil Nil 6% 6% 
20,000 | Do, do. 4%FundingCerts. ©. 6 | 4% «| «4% 
800,0002 | _ Do. do. 5 % 1st Mort. Deb. Stock Red. | Stock 5% | 5 5 5% 101 —105 102 —106 dl ere +1 
800,000 | British Columbia E. Rail Def. Ord, Stock .. -- | 100 ee 6 6 6% | 20 —123 120 —123 i keno tea x 
800,000 Do. 5 % Pref. Ord. Stock ee | 100 ee 5 5 | 5% | 110 —118 110 —118 
115,000 | Do. 5 % Cum. Perp. Pref. Stock ee -» | 100 ee 5 5 | 6% 107 —110 107 —110 |} MOY a . 
240,400 | Do. 1st Mort. Debs., 1 to 6,250 .. oe 40 ee % 108 —105% 101 —108 xd|.. ee ° 
,000 _ Do. Vancouver Power Debs., 1 to 2,200 | 100 +. 4 | 45% | 102 —105 | 102 —105 . a a 
138,801 | British Bleotric Traction 10 8 6 6 6— 7 | —7 64 
161,487 | Do. do. 6% Cum. Pref... ..| 10 | 6 6 6 9— % | 9— | 
1,415,4221 | Do. do, 5 % Perp. Deb. Stock .. | Stock 5 6 5 | 6 1ll —114 ; tl —114 ; 112 Oo a ae 
410,178 | Do. do. % 2nd Deb. Stock Red. | 100 44% | 44% | 97-99 
100,000 | British Insulated and Hels! Cables 5 10 8 8 | 8 | — 7 ee 
100,000 | Do, do. 6% Cum. Pref... .. 5 6 6 6 | 6 | 64 64 
000 Do. do. % 1st Mort. Deb. Red. | 100 44 4 | 103 —106 103 —106 re e ee 
212,000 | British Thomson-Houston 44 % Ist Mort. Debs. .. | 100 Bf | % | 9% — 98 96 — 98 ws ee ee 
00,009 | { British Westinghouse 6% Pret, | | | 6% | | | 426 
1,016,858 Do. do. “4% Mort. Deb. Stock .. | 100 wa 4% | 4% | 4% | 80—85 80 — 85 re 4s 
{Browett, Lindley & Co., Ord. .. ee ee £1 Nil Nil Nil | .. 

Pref. .. £1 Nil Nil Nil | 14/6 to 1 14/6 to 1 | 
105,731 | Brush Electrical Engineering, Ord., 1 to 105,781 .. Nil Nil Nil | 23% 1 3, 
150,000 Do. Non-cum. £.. oe 2 6 6 6 6% 1 2 1 2 xd “s a aa 
125,0001 Do. 4 Perp. Deb. Stock .. | Stock % | 97 —99 97 — 99 
125,0002 Do. Perp. 2nd Deb. Stock | Stock % 82 — 8 84 — 86 ns a +2 
100,000 | Buenos Ayres & 1 to 100, 5 ea 8 4% 3% xd} 68/9 68/14 
40,000 Do. “A” 6% Cum. Pref., 1 to 40,000 5 ee 6 6% 6% xd 
27,500 Do *B”’ do. 1 to 27,500 os ee 5 «eo 6 6% | 6% — 6 5— xd | pi ‘oa ° 

317,700 Do. 5 e Deb. Stock .. oo oo | 10 ee 5 5 5 % | 106 —108 106 —198 _— ee ‘ 
190,000 Do. 5 % 2nd Deb. Stock ws 5 5 5% | 102 —105 1022-10 
105,000 | Calcutta Trams., 1 to 105,000 .. oe ee 5 es 6 8 8% 98 xd | 94 “a 

350,000 Do. % 1st Deb. Stock 43% | 44% | 106 —108 106 —108 

35,000 | Callender’s Cable Construction shares ee we 5 15 1 104— 114 
40,000 Do. do. 5% Cum. Pref... ee 5 5 5 6 5 6 6 
,000 Do. do. 44% 1st Mort. Deb. Stock Red. | Stock | 44 43% 43 44% |- 1084—11 1084—11 
491,222 | Cape E. Trams., 1 to 491,222 .. ee oe 1 ee 15 | 10 5 ee 
450,000 | Castner-Kellner Alkali, 1 to 450,000 .. 1 aa 4 | 4 1— 1 1— 21/6 
230,211 Do. do. 44 % 1st Mort, Deb. Stock | 100 as 44 44 44 95 —100 95 —100 Bees » a 
1,939,698 | Central London Railway, Ord. Stock eo oe ki 4 4 4 4 91 — 93 90 — 92 914 903 -1 
580,316 Do. do. 4% Pref, Stock «- | Btock | 4 4 4 4 1c0 —102 100 —102 we ee +s 
530,316 Do. do. _ Def. do. .. e- | Stock | 4 4 4 4 _ — 8 ew ‘ ee 
{,480,000 | City and South London Railway ee | Stock | 8}! 14% 41 — 48 41 — 48 423 ee 
85,000 & Oo., to 8 5 we 2— 2— 
(00,0002 | { £100, and 901 t0 11,000 of 260 ited. | 5% | 5% | 5% | 5% | 68% | | 
perio ofnine months, + Quotations on Liverpoo! Stock Hxchaige. Wnlokd Otherwise stated all shares are fully paid. § Interim dividends, 
And bonus of 10s, qT Manchester Share List. 
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‘SHARE LIST OF ELECTRICAL COMPANIES.—(Continued). 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(continued). 


NAME, 


ing 
Quotations 


Closi Business done 


week ended 
April 18th. | Apri! 18th, 1906, 


Do. > 6 % Cum. Pref., 1 to 305,000 .. 
Do. 44 % Deb. Stock .. oe 
Dublin United Trams. (1896), 1 to 60,000 ate 
Do. 6 % Pref. between land 60,000 
Do. 4% Debs. 
% A Debs. 


“B” Deb. Stock.. ais 
Eaison & Swan Utd., “A” shrs., £8 pd., 1 to 99,261 
Do. way shares, 01—017,189 oe 

— 4 % Deb. Stock Red. 
Do. 5 % 2nd Deb. Stock Prov. Certs, all pd. 

Electric Construction 1 to 112,100 

Do. % Cum. Pref., 1 to 81, 390 
Do. 4% Perp. 1st Mort. Deb. ‘Sk. 
Blectie ‘Co. (1900), % Pref. 


rt. Deb. 

Gt. N. & City Rail Pref. Ora, 1 to 78,000 

Greenwood & Batley 7 % Cum. Pref. ee as 

Do. do. 5% Mort. Debs. oe oe 

0. 
Do. do. 44 Mort. Deb. Stock 
Do. do. Scrip. £0 % paid .. 


India-Rubber, Gutta-Percha & Telegraph Works.. 
+Liverpool Overhead Railway, Ord. .. 
Do. do. rae £10 paid ee 
London United Trams ea BA 1 to 50,007 ee 
Do. do. 60,008 to 100,000 (£4 paid) <n 
Do. do. 56% che Pref., 1 to 125,000 .. 
Do. do. 4% 1st Mort. Deb. Stock es 
Metropolitan Trams, Defd. .. 
5 % Cum. Pref. 
4% % Deb. Stock Red. NS 
a ‘B. ) & Co. 6 % Cum. Pref., 20,001 to 40,000 
Potteries E. Tre., 20,001 to 40.000 & 50, 001 to 54,500 
Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 
Do. 44% Deb. Stock .. oe 
Telegra and Maintenance 
4% Deb. Bds., 1 to 1,500 Red. 1909 
Undergd, E. R., Lon., 5 % Profit Shar. 8. Nts. .. 
Waterloo & City Railway, Ord. Stock 
Willans & Robinson, 1 to 30,000 & 80,001 to 116, 666. 
Do. 6%C.P., 30,001 to 80,000 & 125, 001 to14),666 | 
Do. 4% 1st Mort. Deb. Stock ‘ 


RODS 
LRP a. 


104 —106 
133— 142 
144— 1 
995—100. 
93 — 
97 — 97: 
1 
8 
86 — 88 
2— 2 
89 — 92 
92 
841 — 98 
44— 
11} 
102 —104 
124— 134 
5 


OT 
oko 
= 
= 


com 


8 


84 
8 
10 
95 — 98 
103 —105 
5aA— xd 
8— 9 xd 
9— 9 
103 —106 
33 — 85 
100 —103 
98 —100 
101 = 
4 
80 — 85 


Highest 


Lowest. 


ELECTRICITY SUPPLY COMPANIES. 


S888 


85885 


(Kent) E.L. & P., 1 to 14,000 oe 
do. 44 % Ist. deb. stock .. 
| Brompton’ & Kens, Elec. Lt. Sup., Ord., 1 to 20,000 
Do. do. 7% Cum. Pref, 
Central Electric Supply 4 % Guar. Deb. Stock .. 

| Charing Cross - Strand Electricity Supply 


Do. do. 44 % Cum. Pref. | 


Do, ity Une Undertaking % Cum. Prf. 


do. Ye Deb. Stock Red. oe 
| Electricity Supply, Ord. 
Do. do. 44% Deb. Stock Red. ;. 
City of London Elec. Lighting, “yee ,001—110,595 
Do. 6 % Cum. Pref., 40,000 . 
Do, Db. Stk., at 115) all pd. 
Do. 44% 2nd Db. Stk., Prov. Crts., all pd. 
| County of Electrical Power, ee 
Do. oO. 5% Pref. 
County of Senta Electric Lighting, Ord. 1—40,000 


Do. do. % Pref., 40,001 —60,000 


Do. do. 44% Deb. 8 Stock A 
% 2nd Deb. Stock .. 


Do. do. 
Edmundson’ 8 Electrio Shares... | 


Do. do. 6% Cum. 
Do. do. 4% % Ist Mort Deb. Stk 
| Folkestone, to 10,000 


Do. 6 % Cum. Pref., 1 to 10,000 a eet 


Do. % 1st. Deb. Stock 
Do. 4% Deb. os ee 
Do. 44% Deb. Sto 
and Enichtebridge Electric Ord. 

do. do. 4% Deben. Stk. 
“London Electric Supply Corporation, Limited, Ord. 
Do. do. do. 6 % Pref... 
Do. do. 4%1st Stk. Red. 

| Metropolitan Electric Supply, 1 to 
Do. 44 % Cum. Pref. iL 1106, “£3 pa. 


44% Ist Mort. Deben. Stock .. | 
% Mort. Deben. Stock Redem.’ 


"Midland Electric Corporation, 44 % 1st Deb. 


| Newcastle-on-Tyne, 1 to 75,000 ee | 
Do. 5% Pref., lto 75,000 ; ae 
| Notting Hill Electric Lighting ee 
Do. do. 4% Mort.Deb... | 
| Oxford, 1 to 96 and 407 to 18,810 se oe oe 
Do. 4% Deb. Stock . oe 
St. James’ and Pail Mall ‘Electric Light, Ord. 
Do, do. 1% Pref. 20,081 to 40,080 


Do. do. 84% Deb. Stock Red. .. 
Smithfield Electric Supply, Ord. .. 


Deb. Stock | 


South London Electricity Supply, Ord. ae <s 


South Met. Elec. Lt. & Power ( Ord.. 
| (Late Blackheath and Greenwich " % Pref... 
Dist. E.L.Co.) 44% Ist se Stk. 
| Urban Electric Supply, Ord. . a oe 
do. % Cum. Pref 


44% 1st Mort. ‘Db. Stk. Red 


do. 
Supply, Ord. .. 
D % Cum, Pref. 


(Originally 5 %—Re a. to 44 % from 31st Dec., 1905. ) 


Shares snot official uoted :—Macke: Com; anies ord, 
t Unless otherwise stated all shares are paid. 


BE Sean, 


ROR 


m 
De 


Bao 


OF 


“S22. 


aS, 


= 


SLELL 


a5, 


= 


oe 
2 


on 


ab 


| 
5g xd | 
103 —106 | 
103 —106 
4— 5 92/6 
4% =| &7/6 
4— 45 | 
4— 4 | 
101 —103 
53 
107 —109 
11 
13 — 14 
123 —126 
101 —103 
114— 124 
109 —112 
101 —103 
4 
5— | 
103 —106 
54— 62xd) 
5 
101 —104 | 
9 
9 
98 —101 
98 —101 
94— 104 
98 —101 
41/3 
5— 
98 —101 
8k— 9h 
5g 
110 —114 
95 — 97 
101 —103 % 
— 
6— 6 
18 — 14 
97 — 99 
99 —101 
9— 10 
-7— 8 
716 — 80 
8— 34 


1034 


em rate of eos 33 per cent. (April 5th, 1906), 


652 
oe Stock Closing Rise + 
oe Present Dividends for the 
or Quotations or 
Share. | April 9th. | Fall- 
t 1902, | 1903, 1904, 
99,261 | | 6 | Nil | Nil | 
17,139 | 6 | Nil Nil | | 8 
44,0237 | 100 4% | 4% | | 86 — 88 ne 
100,0001 | | 100 | 6 | 90 —95 
200,000 | Stock | 4% | 89 — 92 
= 200,000 | | Stock | 4% | | 92 — 96 “is om + 
‘ oe | — oe oe ee 
108,022 | 59h 574— 59 59 
50,000 | 10 10 % | 174— 1 ee 
899,930 10 | | | 
24,500 10 | g— 9 ibe 
37,850 12 | 20% | | — B5 
150,0001 100 | 4% | | 100 — 102 +1 
640,000 100 | | 101 — 
ag 9,600 oe oe 
246,806 | 100 | 80 — 8 
100 103 —106 | 
5 4 47 | 
5 4 4— 44 
5 4 4— 43 
11 
= 
= Stock 101 —103 
100 103 —106 | 
43% | 101—104 
100 4% | 98-101 | 
: 100 44% | 98 —101 
5 10% | 9t— 104 ae 
Stock 4% 98 —101 | oe 
: 8 4%} 2— 
60, 5 6% | 5— 
874,895 Stock 14% | 98-101 | 
250,001 Stock %| | 
250,000 100 4% 101 —108 | ee 
40,000 5 | | | “9— 10 
be 20,000 5 | T—8 | 
150,0001 100 | 84% | | jose 
60,000 Btock | 4 76 4 3 
148,292 100 43% 103 —106 103 —106 
80,000 5 | 5% | 5a Bry 100/- 97/6 
110,000 68 | | 18 10h | | 10 
| | | | | | 
| 
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PROCEEDINGS OF INSTITUTIONS. 


Electric Winding, Discussed at the Institution of 
Electrical Engineers. 


Aut those who had the good fortune to be present at the 
three-cornered discussion on electric winding, which the 
recent papers by Messrs. Mountain, Sparks and Hooghwinkel 
evoked on three consecutive Thursday evenings lately, must 
have admired the self-denying efforts of Mr. Mountain to get 
at the truth about electrical winding, viewed from a com- 
mercial, as opposed to an electrical, standpoint. Not that 
Mr. Mountain is interested .as.a maker of winding gears, for 
had he been, probably one evening had sufficed for the dis- 
cussion. As it is, electrical winding, notwithstanding its 
admittedly excessive first cost, comes within the regions of 
commercial equality with steam, even on Mr. Mountain’s own 
showing. 

Mr. ©. P. Sparks’s paper contained little of a controversial 
nature, it being mainly descriptive of the modern electrical 
equipment of the Aberdare Collieries, recently installed under 
his direction, and fully described elsewhere in this issue. We 
may here note, however, that the installation so far includes 
but three electric winders, of 280 B.H.P., as compared with 
steam winders of 4,400 B.H.P. Mr. Hooghwinkel’s paper, 
designed to refute Mr. Mountain’s pro-steam proclivities, 
‘hough it excited little comment in London, served to show 
ithe popularity of electric winding abroad. 

As might have been expected, the discussion centred round 
Mr. Mountain’s debatable figures for steam winding. Various 
critics pointed out that his figures by no means represented 
actual tests, only two of them being actually so indicated ; 
‘hat they were in most cases supplied by prejudiced parties— 
io wit, the makers of the steam plant ; that the periods of 
ucceleration allowed were much less in the case of electric 
‘han steam winding, a fact which obviously favoured the 
latter ; that the engineman exercised what could only be an 
indifferent control over the steam consumption through the 
valve gear, and that steam was frequently blown off at the 
end of a wind and not taken into account in the tests, so 
‘that the actual steam consumption, due also in part to 
stand-by losses during night winding, was enormously 
vreater than was disclosed in the author’s figures. It was 
‘urther pointed out that the estimated comparisons were not 
onan equal basis; in addition to the higher accelerations, 
heavier cages and ropes were specified for electric winding 
without apparent reason. 

Sundry minor dynamical discrepancies were unearthed 
in Mr. Mountain’s figures relating to steam winding, 
‘ut the most noticeable error was brought to light in 
connection with figures given by him for the Grand 
Hfornu installation, in which the measured switchboard 
cnergy—-ie., 16,000 units per 24 hours, which actually 
drove some 1,000 horse-power of machinery other than 
winding plant, was all credited to the latter. In this case 
it was pointed out by Dr. Herzfeldt that if reckoned from 
the “winding energy diagram,” the total cost of winding 
jer day becomes £4 11s. 3d. instead of £13 14s. 6d., the 
ligure given, or 6s. 6d. as against 19s. 74d. per 100 tons 
wound. Mr. Mountain, however, disputed these low figures, 

and calculating from the output of 16,000 units per 
24 hours at £13 14s. 6d., or ‘206d. per kw.-hour, 
arrived at the following estimate of the actual cost, based on 
uu average demand for the winding gear of about 400 kw. 
‘taken from the “ winding energy diagram ”) :— 


Tons per day of 24 hours ... 1,400 
Depth of shaft me 766 yds. 
Hours worked per day... 24 
ons of coal per hour 58°3 
Tons of coal per wind... 2°55 
“onsumption of energy per hour, 400 Kw.-hrs. at ‘206d.... = 7s. 
‘The cost of winding per 100 tons is therefore ... 19s. 
Oil, grease and stores 3d. 
Winder’s wages ies 1s 
Total 13s. 3d 


Four men in boiler house Total, 12s. at 3s, per day, 
Five men in power house Total, 158, at 3s. per day, 


such rates of wages in England are impossible, 


On the other hand, it was contended that the Grand Hornu 
installation was not a good example of electric winding, as 
the coal raised was but little, and the depth of shaft great, 
while the working on the rheostatic system of control was 
far more wasteful of energy than with a system in which 
energy storage was provided. 

Mr. Clift, of Messrs. Siemens, contended that the only true 
measure of the efficiency of a winding engine was the steam 
consumption per effective H.P.-hour in the shaft, which varied 
from 31 Ib. in the case of the Sherwood Colliery, with 
shaft 444 yards deep, and winding 3,600 tons of coal per day, 
to 177 lb. at the T'redegar Colliery, winding 600 tons per 
day through 272 yards. The average of 13 pits showed 
90 Ib. of steam per effective H.p.-hour in the shaft, based on 
an estimate of 7 lb, steam per lb. of coal burned. As 
against this, Mr. Mountain pointed out that frequently high 
steam consumptions existed where most economical. working 
costs obtained. Some doubt existed as to what was the 
actual value of the coal used at the colliery. Mr. Mountain 
considered that it should be a purely nominal amount, say, 
ls. 6d. per ton, as it was frequently waste; and further 
mentioned as an. example of a modern economical steam 
winder, a compound engine fitted with reheater, running on 
150 Ib. steam pressure, and arranged to start with full 
pressure on the L.P. piston. 

On the whole Mr. Sparks accurately summed up the 
position of electric winding as follows :—It meant increased 
capital and maintenance charges, but a saving in fuel costs, 
and where fuel had an appreciable value, as in the case of 
the Continental pits, the electric winder scored. He had 
found in two cases in this country that the saving in running 
costs was more than counterbalanced by increased capital 
charges ; and as soon as the latter were decreased, electric 
winding would show to great advantage. As a matter of 
fact, he believed the *2d. cost per unit of energy in the case 
of the Grand Hornu would become ‘3d. if capital charges 
were reckoned on the usual basis. 

We also think that few engineers will be inclined to differ 
with Mr. Mountain in doubting the possibility of superseding 
one steam winding gear w/ere the latter represents three 
or four times the rest of the power used in the pit. But 
where does this occur in any pit which has adopted electricity 
for all subsidiary operations ? 

In the course of the proceedings Mr. A. 8. Clift intro- 
duced a table showing his modification of Mr. Mountain’s 
figures given in case 3, of which the following are the salient 

features :— 


High-class steam winder: 2,000 tons per 8-hour day: 445 winds: 
250 working days per annum: shaft 700 yd. deep. 


A Total cost per 100 tons 
Time of wound. 


| Less Including 
Wind. Changing. | int, & dep. int. & dep. 


Case 3, Mr. Mountain's 


figures a ... | 49°5 secs. | 11°2 secs. 3/54 7/24 
Case 3, Mr. Mountain’s | 

figures corrected ... 53° ,, 4/8 8/54 
Case 3, Mr. Mountain’s | 

figures,coal6/-perton 53°5 ,, 7/2 10/11} 
Case 3, Mr. Mountain’s 


figures, coal8/-perton | 53°5 9/2 | 12/114 


Electric winder: 2,000 tons per 8-hour day: 417 winds 
(Mr. Mountain), 400 winds (Siemens) : 250 working 
per annum: shaft 700 yd. deep. 


Case 3, Mr. Mountain’s 


figures ... | 48 secs. | “20 secs. 3/04 12/5 
Siemens proposal .../ 62 , | 10 ,, 2/73 8/2; 
Siemens proposal, coal 

Siemens proposal, coal 

8/-per ton ... 62 4, 4/54 10/04 


Mr. Mountain also replied to the above with further modi- 
fications of the figures for steam winding, based on the 
estimated costs with a Fraser and Chalmers high-class 
non-condensing coupled engine, capable of winding 2,000 
tons in 74 hours, with 11°2 seconds for changing, or 2,182 
tons in 8 hours, with 10 seconds for changing. 
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His modified figures were as follows :— 


\ | 


| | Time Total cost per 
wound | No. | (in sees.) of 100 tons. 
Steam winder. per | of 


| vinds Ch 
5 ang: | Less int.| Including 
| dep. |int. & dep. 


| 
Case 3, Mr. Mountain’s 
figs. (corrected) 74 hrs. 
Case 3, Mr. Mountain’s 
figs. (corrected) 8 hrs. 
Case 3, Mr. Mountain’s 
figs, coal 6s. per ton 
Case 3, Mr. Mountain’s | | 
figs., coal 8s. per ton » | 6/33 | 9/9 


2,000 | 445 495 | 112) 3/5} | 7/24 
| 


2,182; 485 | » | 3/4 | 
| 4/11 | 8/54 


The final adjustment of these figures, which it is to be 
noted are estimates, must be left to the reader, who, how- 
ever, if he makes allowance for the far greater margin which 
usually exists between estimated and actual steam engine 
performances as compared with the difference- between 
estimated and actual electrical working, exactly con- 
trolled and measured as the latter can be, will certainly 
arrive at the conclusion that electric winding is quite within 
the region of present-day possibilities, especially where the 
electric power utilised for other purposes in the colliery 
represents a considerable proportion of the total power 
required. It must, however, be conceded that electric wind- 
ing has not been proved Jefter in point of cost, no actual 
working figures being advanced for comparable cases of 
electric and steam winding. 

Mr. Addenbrooke, a well-known electrical engineer and 
also a colliery proprietor in a small way, confessed to some 
difficulty in deciding one way or another ; he considered it 
purely a question of finance whether it would pay to 
employ electric winding in a single pit, but he thought Mr. 
Mountain had rather overdrawn his picture. 

In regard to the Aberdare installation, the use of lead- 
covered cable, especially down the shaft, was criticised as 
unsatisfactory ; but Mr. Sparks justified its use on the score 
of safety. 

The question of H.T. versus L.’. current in the pit came 
up for discussion. Mr. Stevenson pointed out that if the 
removal of an earth connection enabled plant to be worked, 
the connection was usually removed regardless of safety, 
and as this appears quite feasible it somewhat discounts the 
admitted advantages of the bare copper earth cable through- 
out the pit for the efficient earthing of the plant. 

Both Mr. Sparks and Mr. Patchell (who served on the 
Electricity in Mines Committee) favoured the use of H.T. 
current in the pit ; it was pointed out that a rupture of such 
a circuit with its smaller current resulted in far less damage, 
and that more trouble was usually experienced with 1.7. 
cables, although where single, damage to the latter did not, 
as in the case of three-core H.T. cable, imply a stoppage of 
plant. 

On the whole, it would appear that considerations of 
safety are, apart from gross negligence, equally well met in 
both cases, H.T. gear being very effectively protected and 
having the advantage of greater convenience in operation. 

In the case of haulage gears below ground, the use of 
duplicate motors, which required less head room and pro- 
vided a stand-by in case of failure, was referred to, this, of 
course, involving increased capital expenditure ; the difficulty 
of providing efficient speed regulation for fan drives was also 
pointed out. We do not think that the advantages of using 
electricity for all subsidiary colliery operations are ever 
seriously questioned at the present day, and where a power 
plant is in use for sundry operations, its increase to provide 
for winding does not necessarily involve such a proportion- 
ally great capital expenditure as would be the case were 
winding only under consideration. 

Exactly what proportion of generating plant would be 
required is a moot point; it has usually been placed at an 
unduly high amount by the advocates of steam winding. 
Capital charges are, however, a definite quantity, and 
running charges may be anything with steam, although 
accurately known with electric plant. 

As far as we remember, Mr. Mountain quoted only one 
independent test of a 45-year old steam winder, and no 
details of the carrying out of the test were mentioned. In 
this case, 1,150 tons of coal were wound in 458 winds per 


day ; the shaft was only 260 yards deep. The coal burned 
was valued at 2s. 6d. per ton, and the cost per 100 tons 
amounted to 2s. 6d., which figure was increased to 7s. 3d. 
by the inclusion of interest and depreciation. 

In conclusion, it is well to remember that with the 
running of the large Ilgner winding set for the Duffryn 
Rhondda Co. in South Wales, which Messrs. Siemens hope 
to accomplish in the near future, actual costs of electric 
winding under the conditions obtaining in this country 
will be available, which should go far towards settling what 
will always be a controversial question, so long as 
Continental electric winding results only are available for 
comparison. 


Electric Winding Considered Practically and Commercially. 
By Greratp Hoocuwincet, M.1.E.E., M.1.Min.E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Newcastle, March 12th, 1906.) 


For an electrical winding plant designed for a daily output of 
2,000 tons from a depth of 600 yards, the writer calculated a steam 
consumption per wseful horse-power in ordinary every-day practice 
of 30 lb. dry steam of 160 lb pressure. The corresponding figure 
for the Zollern TI. Colliery, which was obtained much later by an - 
official test of the German Boiler Insurance Co. in the beginning 
of last year, during an ordinary day’s (24 hours) running, including 
the winding of 1,000 men (at reduced speed), rope inspection, and 
the lowering of materials, came to 29 lb. of steam with an output of 
2,500 tons from 330 yards. This engine, however, is designed for 
nearly double this output, so the figures would have been con- 
siderably better for the full output. During an eight hours’ shift, 
raising 1,300 tons of coal, the steam consumption was only 24 lb. 
A still lower figure was obtained at the De Wendel Colliery, where 
25 lb. of steam were required per useful horse-power-hour in 
24 hours. (3,000 tons, 770 yards). For electrical winders of this 
class and output, 25 lb. of drv steam of 150 lb. pressure per useful 
horse-power on the rope may therefore be considered a correct figure 
proved in actual every-day practice. 

Another figure mentioned by the writer was 100 lb of steam (at 
100 lb. pressure) as an average figure for existing steam 
winders per useful horse-power-hour on the rope in every-day 
working. This figure was obtained by averaging over 50 collieries, 
while discarding all those working at above 200 lb. pressure. 

The very examples of modern steam winding given by Mr. 
Mountain and taken from actual practice correspond to steam con- 
sumptions of from 140 lb. to 150 Ib steam per useful horse-power- 
hour, while 125 1b. of steam was required by the winding engine at 
the Hulton Colliery, the manager of which put his steam consump- 
tion at 25 lb. per H.p. The enormous savings in steam consumption 
and coal may, therefore, be estimated by these practical results. 
But wages are also reduced. Jess wear and tear, and therefore 
maintenance, on steam engines, winding ropes and frame complete 
the other savings. 

The fact that the results of Mr. Mountain’s comparisons show 
such a disadvantage to the electrical winder, notwithstanding 
savings on every item in the running costs, points to an 
absolutely incorrect system of comparing the various figures and 
results. 

To compare costs of steam winders with outputs varying between 
350 and 3,360 tons per day, and lifting from deptis varying between 
372 yards and 673 yards, and the same costs of a single electric 
winder winding from great depth and of an uneconomical type is, 
to say the least, unfair. Surely the costs of winding 100 tons 
of coal depend, in the first place, on the depths from which this coal 
is wound, and any comparison which does not contain this item has 
no value whatever unless the depth be equal in all cases. A second 
consideration is the cost of the coal used in the boilers. The greater 
the value (which does not depend on the calorific value in most 
eases’, the greater the influence of electric winding. A third 
objection is to the method of setting aside a certain part of the 
generating plant with its own charge of wages and interest for the 
winding engine, as if the generating station was not used for the 
total requirements of the colliery at the same time. The only fair 
comparison is between the costs in both cases of the useful horse- 
power-hour, which, of course, depends on the depth as well. 

A separate generating plant for the winding engine is out of the 
question—at least, in new collieries. In his example of the Zollern 
Colliery, Mr. Mountain saddles the winding plant with the cost of 
one generating set of 1,100 xw., or half of the total plant installed, 
while the actual requirements were only 200 Kw. on a total load of 
about 800 Kw., or a quarter of that load, and less than a tenth part 
of the plant installed. 

The efficiency between useful horse-power hours and units at the 
balancer terminals in the Zollern winding engine was 60 per cent., 
and 50 per cent. may in all cases be considered normal, so that 1°5 
units at the balancer are required per useful horse-power-hour on the 
rope. Moreover, it has been found that this figure does not vary 
materially with the capacity of the winding engine. 

The value of the coal used for steam winding purposes has gene- 
rally been fixed in a very arbitrary manner. To take two extreme 
cases, the writer proposes to treat the case where the fuel has a value 
of 10s. and another where the fuel is supposed to have no market 
value at all. If the case is proved for these two cases, the same may 
be said for aj] intermediate fuel values. 

Steam Winding.—Taking coal at 10s., the generating costs per 
1 ton of steam, including wages, coal, maintenance of boiler house, 
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interest, &c., are about 2s. 6d., or, taking 60 lb. per H.P.-hour as a 
minimum with the best modern engines, about 1d. per useful H.P.- 
hour. With fuel costing nothing, this figure.will be about 04d. 
per useful .P.-hour. 

Electric Winding.—Taking coal at 10s., the generating cost per 
unit in a colliery power station or larger public power supply station 
(but with much lower load factor), including interest and deprecia- 
tion, as before, is about 0°4d., or as we have 1°5 units per useful 
horse-power-hour, 0°6d. per horse-power-hour. ,With fuel costing 
nothing this figure becomes 0°2d. 

As a test we may take the Hulton Colliery with fuel at 5s. 6d. 
per ton, which would mean 0°75d. for steam generating per horse- 
power-hour in the writer’s calculation, or per 100 tons wound 9s. for 
boiler-house costs, add 1s. 7d. for winder’s wages, and we get 
10s. 7d., while the actual figure was 10s. 732d. We can see that, 
compared on a correct and logical basis, with figures taken from 
actual practice in both cases, the savings in fuel are considerable, 
and very much more than shown by Mr. Mountain’s calculations, 
based on @ wrong application of the otherwise correct figures of 
steam winding costs. 

The only result of actual electric winding given’ is the Grand 
Hornu Colliery, which is equipped on the pure three-phase system, 
and, therefore, wasteful, as the starting and stopping losses are not 
compensated. This system, which has since been discarded by the 
makers, is unfit to be compared as a modern electric winding 
engine. The fuel consumption given per 100 tons wound is four 
times as much as even in Mr. Mountain’s own calculated example ; 
surely a proof that either the plant must be hopelessly wasteful or 
Mr. Mountain’s figures wrong. Against this the writer wishes to 
put two more modern winding engines on the Ilgner system—the 
Zollern engine and a larger one at the De Wendel Collieries—and 
compare these results with Mr. Mountain’s calculated one (Table I). 
The cost of coal has been taken at 2s. 6d. per ton, having an 
evaporation power of 74; while double shifts are worked in both 
oases. 


TaBLE I. 
Zollern II. Mr. Mountain’s 
electric winder. case. 

Coal wound per day of 8 hours _... 1,350 tons 1,500 tons 
Depth of shaft ase aa 330 yards 500 yards 
Weight of coal per wind _... eee 46 tons 3 tons 
Number of winds per day of 24 

hours (two shifts) 3 sas 521 1,000 
Weight of cages, &c. ... eos a 3°5 tons 3 tons 
‘Time of wind... 104 sec. 57 sec. 
Maximum speed at present ... .. 985 ft. persec. 36 ft. per sec. 
Coal burnt per day of 24 hours... 5 tons 8°50 tons 
Cost of coal burnt per 100- tons 

wound .... 6d. 1s. 4d. 
Cost of winding plant he oan £10,000 £10,500 
Total cost of proportionate part of 

generating station ae £4,000 £5,700 
Wages per 100 ton wound, oil, &c.... 114d: 1s. 44d. 
otal cost of winding per 100 tons... Is. 63d. 2s. 114d. 
Ditto, including interest and de- 

preciation AY 5s. 74d. 10s. 114d. 


The winding plant at the De Wendel Colliery cost £15,000 
complete, and is lifting at present 1,400 tons in eight hours from 
770 yards. The current supplied from the colliery power station 
costs, including depreciation and interest, 0°2d. (coal at 1s. 6d. per 
ton) per unit, or per useful horse-power-hour at the shaft, 0°3d. 
This gives us per 100 tons wound, 6s.; wages of winder, oil, &c., 
6d.—total, 6s. 6d.; and including interest and depreciation on 
£5,500 (excess of electric over steam winder), 7s. 73d. Now, taking 
into account that the engine is built for 50 per cent. more output, 
and is winding at present from 70 yards more depth than in Mr. 
Mountain’s case, his figure for modern steam winding may easily 
he reached on the full output, and superseded, if one includes 
stops, rope inspection. At all events, it compares very favourably 
with his estimated 12s. 5d. (see Mr. Mountain’s table) for electric 
winding. 

The actual results of big electric winders in every-day working 
conditions have beaten Mr. Mountain’s estimated figures both fur 
steam winding and electrical winding, even on his own system of 
compre and without counting the losses during rope inspection, 
stops, &e. 

There is no more wasteful process than steam winding, be it in 
collieries or in other applications. Electric driving has scored 
every where, and especially where intermittent starting and stopping 
vn heavy loads has to be accomplished. With even and constant 
driving the advantages of electric over steam driving decrease 
quickly, at least as far as mere economy is concerned. 

The writer has compiled a list of some 40 electric winders at 
work on the Continent. At the present time over 35 electric 
winders of heavy outputs are being constructed by one firm alone, 
several being repeat orders. It must be admitted that those facts 
do not confirm Mr. Mountain’s gloomy conclusions as to the future 
of electric winding. 


In the discussion on Mr. Hooghwinkel’s paper, Mr. Vesey Brown 
said it appeared to him that any well designed steam arrangement 
was always preferable when directly applied, rather than one which 
required double conversion. ‘They must always bear in mind the 
question of convenience and simplicity of the plant. Colliery 
equipment did not necessarily involve a very experienced elec- 
trician, He-did not think this country would stand any less 
— attendants in a colliery winding engine house than at 
present, 


Mr. W. C. Movuntam said that he was not aware that he ever 
gave any figures on which Mr. Hooghwinkel could base the estimates 
which he had given in his paper. He visited Germany in order to 
convince himself that there was some considerable economy to be 
obtained by adopting electric winding in collieries where the steam 
required for working the winding engine was produced by boilers 
close to the engine, and they were winding from one or more main 
shafts, because these were the conditions under which the bulk of 
the large winding engines in this country would be required to 
work. The conclusion he came to, after inspecting the large in- 
stallation at Zollern II. Colliery, and also the installation at 
Preussen Colliery (the former being on the Ilgner system, and the 
latter by three-phase current direct at high voltage), was that 
neither system presented any possibility of competing against 
really high-class steam engines. It must be clearly understood that 
he did not condemn the application of electricity to winding as a 
whole. Many points required to be taken into account, and it was 
quite impossible to make any definite statement such as he had 
been repeatedly asked to do—viz., for what quantity and at what 
depths it was convenient or economical to adopt electric winding. 
The figures quoted were inaccurate, and he submitted a table to 
compare with Mr. Hooghwinkel's table. The total cost, including 
interest and depreciation on an 8 hours’ shift, would be with coal 
at 3s. 6d. per ton 11s. 7d., but at the reduced value of coal, 2s. 6d. 
per ton, it should be 11s. 34d. This was based on the assumption 
that the plant only ran for 8 hours per day; but if the interest 
and depreciation were to be spread over two shifts, the cost per 
100 tons wound would be reduced to 6s. 11d. 


ollern 
Mr. Mountain’s (2shifts Mr. Mountain’s 
Zollern IT. example. (actual). example. 


Total cost, including 
interest at 5 per 
cent., depreciation 
5 per cent. on 8 
hours’ winding 
day ... 10s. 63d. 11s. 3d. 6s. 17d. 6s. 114d. 


It was stated that the plant at Zollern was to wind 1,350 tons in 
8 hours from 330 yards depth, and that 104 seconds were occupied 
per wind. A simple calculation would show that the actual 
capacity of {the plant was only 1,280 tons per day, without any 
allowance for stoppages. The wages, which were stated at 114d. 
per 100 tons wound, including oil, &c., seemed to him to be rather 
too small, as it must be borne in mind that there were four men to 
provide for. It wastrue that only a proportion of these men’s wages 
was chargeable, but the rate of pay would seem to be very small, 
even under these circumstances. The most important mistake was 
apparent in the next item, because, whilst Mr. Hooghwinkel 
charged him with the interest and depreciation on an 8 hours’ day 
of winding, he proposed to spread his interest and depreciation 
over 24 bours, or two working shifts. Correcting Mr. 
Hooghwinkel’s errors, it was a surprising fact that they arrived 
at practically the same figures as regards the cost of electric 
winding. The next example of electric winding which Mr. 
Hooghwinkel referred to was that of the De Wendel Colliery ; 
in this comparison it was difficult to understand how Mr. 
Hooghwinkel dealt with the question of interest and depreciation. 
He apparently omitted interest and depreciation in his cost of 
6s. 6d. per 100 tons, and then only added on interest and deprecia- 
tion on the £5,500, whereas the interest and depreciation should be 
added on the total amount of £15,000, which, instead of making the 
cost 6s. 6d. per 100 tons wound, brought the total cost up to 15s. 2d. 
per 100 tons wound. Mr. Hooghwinkel had procured a list of about 
40 collieries equipped with electric winding plant, but the bulk of 
them had very small outputs, and it was quite conceivable that 
under these circumstances electric winding could be economically 
adopted. To his own mind, the term “useful horse-power-hour” 
was most deceptive. It was academical and not practical enough, 
and conveyed very little of value to the mining engineer. In his 
opinion it would not be safe for any colliery owner to depend on 
one engine and generator only ; if such important work as winding 
was to be carried out, a standby set would be required. In many 
collieries it was absolutely necessary to burn the dirt to get rid of 
it, and it was due largely to this fact that there was not the same 
prospect for the economical application of electric winding in such 
collieries. 

Mr. RoBERT RUTHERFORD said there would be no possibility of 
getting the workmen to do the work at any less rate than was now 
paid for steam winders. He had had an opportunity of seeing a 
number of the engines on the Continent, and he had been forcibly 
struck with the time spent in winding. At one of the German 
collieries they were running two or three, possibly four, winding 
engines off one balancer; that, of course, reduced the cost consider- 
ably. There were certain conditions where electrical winding 
could be put down with advantage. At the colliery under his own 
charge they had recently installed a special apparatus for winding 
men occasionally at a spare shaft, which did not reauire the attend- 
ance of a winding engineman. It was in principle somewhat: 
— to the ordinary hotel lift, and was controlled by the man 
inside. 

Mr. T. CamppeLtL Furers said that colliery managers and 
engineers were quite interested in electrical winding, and if they 
could see any possible chance of its being more economical to wind 
electrically, they would be quite prepared to spend the money on 
the necessary plant. The whole question really resolved itself into 
one of cost. It was not so much a matter of economy in steam. 
In the case of the ordinary winding engine in the North of England, 
simply consisting of steam regulator and steam reverser, the engine- 
man, in many cases when starting the engine, would put on his full 
steam and thereby get over acceleration with full load, and then 
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to get retardation,instead of putting on the brakes he would throw 
the steam against the engine. Theoretically that was not an 
economical way of using steam, but the man had to get the coal 
out of the pit in the quickest possible way, and if he could do it 
by using a little more steam it paid the colliery in the end. 
Everything depended on the output. It was a great mistake to 
consider that by having heavy speeds and light loads they were 
going to save money, because he believed if they put down a big 
plant for heavy loads and slow winding, they ran a better chance 
of saving money than with rapid winding and light loads for a 
given output. He was recently in charge of a colliery where they 
had an engine drawing 2,000 tons in 11 hours per day, which for 15 
or 16 years had absolutely no money spent on it for repairs 
except possibly a pair of new piston rings. It was very question- 
able whether they could get any electrical plant to do the same 
thing. As regards cost, it was stated in Mr. Hooghwinkel’s paper 
that the plant at De Wendel Colliery cost £15,000, and it was at 
present only drawing 1,400 tons in eight hours from a depth of 
770 yards. In this country £15,000 for a winding engine seemed a 
most excessive cost, and he had no hesitation in saying that a 
colliery manager would spend £5,000, and put down a costly wind- 
ing engine in preference to that. The complication of the engine 
again entered into the question of cost. A high-class engine with 
high-class valve gear, superheater, condensers, &c., might save alittle, 
but it was questionable whether, by adopting the complicated 
plant, the money saved in coal consumed would more than pay the 
interest and depreciation, and this was the way the colliery 
manager wanted to look at the whole question. 

The Cruarrman said his own impression was that it was not 
possible to wind economically with electrical plant. The whole 
question seemed to be one of “‘load-factor.” The Zollern plant 
was, of course, a show plant, and no figures in regard to it should 
be considered fora moment. He thought there was a future for 
the single-phase traction motor in winding. 

Mr. HooGuwinket said that neither Mr. Mountain nor any 
other speaker had convinced him of any single case where he 
was wrong. His own figures at Zollern Colliery had been 
arrived at by asociety in Germany which had nothing whatever to 
do with the makers of the plant, who might have been supposed to 
take them for their own interest. The figures were absolute, and 
if they did not believe in them he could not help it. It was 
impossible to get with steam winding such a figure as 25 lb. per 
“useful horse-power-hour” in actual work on the rope, and he 
defied anybody to get him such a figure in actual practice. The 
cost of the De Wendel plant had been criticised, but this included 
everything—motor-generator, fly-wheel, transformer, switchboard, 
and even the building where it was housed. Mr. Mountain had 
said it was not correct to use the comparison of horse-power-hours, 
but they knew how many horse-power-hours they required to raise 
acertain amount of coal from a certain depth, and as it included 
the depth it was a much more satisfactory comparison. Mr. Moun- 
tain had referred to the spare set, but the electricity was taken 
from the bus-bars, and the whole station was fed from them; they 
did not want a separate station for winding. From what he knew 
of German collieries, they certainly worked slowly and the bank- 
ing took a long time, but that had nothing to do with the matter. 
With regard to speed, it was not necessary to have the high maxi- 
mum speeds which they were used to here. He did not agree with 
the slowness of Germany, but they could have 40 or 50 ft. maxi- 
mum speed, and the mean speed would be higher without extra 
cost, because the time occupied in banking, accelerating, and braking 
would be less with electricity than with steam. 


RAILWAY SUB-STATION DESIGN, CAPACITY 
AND LOCATION. 


By SYDNEY WOODFIELD. 


Avr a recent meeting of the American Institute of Elec- 
trical Engineers, two papers dealing with sub-stations were 
presented ; one hy Sydney W. Ashe, entitled “ The Relation 
of Railway Sub-station Design to its Operation” ; and the 
other by (. W. Ricker on “ Some Considerations Determining 
the Location of Railway sub-stations.” The former paper deals 
exclusively with sub-stations receiving high-tension currents 
and transforming and converting same to continuous 
currents, while the latter, though primarily dealing with 
similar ones, is also stated to be applicable to complete alter- 
nating systems, requiring only static transformers. In con- 
sidering this subject, due consideration must necessarily be 
given to the service of trains operating over the section of 
line which the sub-station has to supply ; thus, an ordinary 
tramway sub-station, dealing with a fixed schedule of com- 
paratively light cars with a frequent headway, is a 


proposition entirely different from one operating heavy léco-- 


motives and trains on an infrequent headway, or again, from 
one supplying power to a congested area where the momentary 


fluctuations are small. There are, therefore, in general, 
three distinct types to be considered. 

1. An ordinary urban tramway sub-station with a com- 
paratively small individual momentary variation. 

2. An inter-urban or inter-mural station, operating 
express and infrequent local services, where the individual 
momentary variations are large ; and 

3. One operating local trains with a frequent headway, or 
a terminal station, where the traffic is dense and the load 
constant. 

In the following discussion it is assumed that ordinary 
commercial equipments for operating on 500 to 600-volt 
circuits are to be used, since a higher voltage materially 
alters the whole question. The problem is considerably 
affected by the frequency of the alternating lines, since the 
amount of drop permissible in the high-tension lines is 
greater for a low-frequency than for a high one, and thus 
the maximum distance between sub-stations is more limited 
in the case of a high-frequency. 

1. In the first type, which covers an ordinary tramway 


sub-station working in this country, the maximum area of - 


supply is determined by the allowable potential drop in the 
rails, assuming these to be used for the return circuit ;_ the 
capacity of the station is determined by the number of cars 
required to operate the shortest headway. If the capacity is 
chosen to meet the average daily load, and reliance placed 
on spare units to supply any extra power required for holiday 
or other abnormal traffic, and the risk taken of having no 
spares during the time of maximum load, then the capital 
cost is a minimum. On the other hand, supposing the 
schedule had to be reduced, would the net receipts so lost 
pay interest, redemption, &c., on the capital required to 


maintain spares to take the maximum load? This isa question 


to which adequate attention is not paid, but it merits every 
consideration, and the answer must depend on local con- 
ditions. The question of high-tension feeders is also a con- 
trolling factor; since, in order to secure the satisfactory 
operation of the converters, it is necessary to limit the line 
drop. This drop must not exceed the prescribed limit when 
the cables are supplying the maximum load on the sub- 
station ; therefore, the sub-station site being fixed, com- 
mercial considerations regarding the size of the high-tension 
cables do not enter into the question. Hence, it will be 
seen that the sub-station location is determined by the per- 
missible drop in the rail return, and the capacity of the 
plant by local conditions regarding the amount of traffic to 
be handled. 

2. Dealing now with the case of an interurban railway 
using an insulated return conductor, or of one having a drop 
in the rails considerably larger than is usually allowed, it is 
seen at once that the problem of fixing the sub-station site 
does not depend upon the potential drop in the return 


circuit. Hence, the cable system may be designed to give’ 


the highest efficiency on the daily average load, provided 
always that the drop is so controlled as to have an available 
potential across the motors sufficient to maintain the required 
accelerating current when the train is in the worst possible 
position as regards the sub-stations. 

Coming now to the capacity of the plant to be installed, 
it is evident that it will have to meet conditions entirely 
different from those in the former case, for in this instance 
the plant is required to take care of extremely large 
momentary variations, the output at times practically falling 
to zero. Be this variation what it may, however, sufficient 
plant must be provided to take care of the ordinary maxi- 
mum everyday load ; any addition to the running schedule 
might not affect the maximum load, but would, in general, 
partially smooth out the station output curve. Since this 
class has a most fluctuating load, it is desirable to improve 
the load factor and the efficiency. In order to meet these 
requirements, the converters should work in conjunction 
with a storage battery, the arrangement being such as to 
give as uniform a load on the converters as is possible under 
the circumstances. 

The high tension lines should be so designed that the 
drop with the daily maximum load would not cause unsatis- 
factory working. The location, therefore, in this case, is 
fixed by the allowable drop in the low tension cables and 
lines, this drop being always low enough to insure the motors 
having sufficient potential across them for accelerating pur- 
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poses. ‘The capacity of the plant is that necessary for the 
daily maximum load, when operating in conjunction with a 
battery. 

3. The third case is one in which the momentary varia- 
ons are small and the plant is running almost fully loaded 
continuously ; the capacity of the plant is large, and the sub- 
stations are close together. The low-tension cables may be 
jesigned as in the case of the second class of sub-station, 
provided that the heating, which varies with the class of 
‘nsulation used, is within the necessary requirements, while 
che high tension lines may be designed according to the 
~:me economic rules, since the drop issmall. The capacity of 

ie plant to be installed is of easy determination, since the 
»vaximum schedule which the line can carry is known. The 
‘ype of plant is essentially different from that required in 
‘ther of the above cases, and approximates more nearly to 
‘sat required for an ordinary lighting sub-station. 
In practice, it is not always possible to locate a sub-station 
ist where theory determines it should be, owing to difficulties 
obtaining the site, &c., and the position must finally 
_-pend on a compromise being effected between all deter- 
ining elements. Considering now the design of the 
int— 

|. In the first type, which generally covers an installation 
moderate size fed from the power house by two or more 
sh tension lines, it is customary to insert a certain amount 

reactance between the generators and the converters. The 
iverters having a series winding, the impressed &.M.r. on 
slip-rings is raised, and consequently also the &.M.F. across 
continuous current brushes. The reactance and series 
, ading are usually proportioned to give a 10 per cent. over- 

:pounding effect, in order to compensate for the drop in 

low-tension feeders. Since the units are small in com- 
- ison with the station units, it is admissible to start by 

ans of low voltage taps, and the more so since the drop in 

'» high tension lines is not likely to exceed the maximum 

inissible. If the station attendant is advised, as he 
~ ould be, of the proposed service on any special occasions, 

can handle the plant so’ as to create the minimum of 
i turbance. In sub-stations of this class it is inadvisable, 
vl quite unnecessary, to burden them with batteries, 
-\.rting motor-generators, &c. The design should be as 
‘ple as possible, covering only such gear as is absolutely 
« juired for satisfactory operation. In general, this type of 
ui-station is being considerably overdone in this country, 
‘zineers neglecting to differentiate between this and other 
vies. All sorts of automatic gear are being installed, 
‘vereas, if more reliance were placed upon the skill of the 
uttendant, there would be a better guarantee of successful 
operation, 

2. In the case of the second type, we have conditions 
quiring a design radically different from the class dis- 
cissed above. Since the load may vary between extremely 
wide limits, it is essentially a case where the converters 
sould work in conjunction with a suitable battery, con- 
trolled by a reversible booster or other similar device. Since 
i a converter the continuous current potential bears a fixed 
ratio to the alternating impressed potential, and is practically 
independent of the load, it follows that a shunt-wound 
rotary would not be at all suitable for working in parallel 
with a battery. The rotary would maintain its potential, 
but the battery E.M.F. would immediately tend to fall on 
discharge, owing to polarisation, and therefore would be 
uscless for taking the peaks of the load. In order to make 
the converter with a characteristic similar to the shunt- 
wound generator as regards drop in potential with the load, 
reactances are inserted between the generator and the con- 
verter, and wattless lagging currents are produced by the 


= 


converter due to the decrease in field excitation caused by - 


the differential series winding ; and in order to regulate the 
proportions of load taken by the converter and the battery, 
‘he series windings are shunted by a variable resistance. The 
load factor of the converters is at the same time considerably 
‘iereased, and the all-day efficiency of the sub-station im- 
pioved ; moreover, the high-tension lines and running plant 
cy be considerably reduced in size. 

ith the above arrangement, the danger of the converter 
rinning away is minimised if it should be accidentally dis- 
‘onnected from the alternating lines, while being still con- 
tected to the continuous current bus-bars, for the series 


winding would increase the field flux, and thus hold down the 
speed, whereas, in the ordinary compound converter, the 
field would be weakened and the speed would become exces- 
sive, necessitating speed limiting or other devices to meet 
this contingency. Although the above arrangement works 
satisfactorily, it does not give as good results as a reversible 
booster, but the capital cost is considerably less, and the 
complication not nearly as great. The units necessary would 
be of such a size, and the conditions such as to warrant the use 
of six-phase converters, since with the same armature con- 
ductor heating the output would be some 45 per cent. greater 
than if the converter were running three-phase, and further- 
more, the commutation is better and synchronising power 
greater. It is probable, therefore, that the transformers 
would be supplied with one secondary winding only, this 
being connected to the slip rings by two cables, six per con- 
verter, the slip rings: being connected to the armature bars 
of the rotary 180 electrical degrees apart. This being the 
case, it is seen at once that the machine cannot be started 
from the continuous c2rrent end without having switches 
between the slip rings and the transformer secondaries, since 
when at rest, the commutator brushes may be directly con- 
nected to slip rings 1X0° apart; in this way the trans- 
former secondary would form a short circuit through the: 
armature. This difficulty could be overcome by using two 
secondaries per transformer, and connecting them up as two 
Separate independent “ stars.” But if two secondaries have 
to be used, it is preferable to connect them up double “delta,” 
since, should one transformer become inoperative, the con- 
verter could still be kept running, receiving currents from 
the two remaining transformers. Again, if double “ delta” 
connections are used, there need be no low-tension alter- 
nating switches. On the other hand, should double “ star” 
or diametrical connections be used, and it were desired to 
start from the continuous current end, three single-pole 
single-throw switches would have to be installed on the low- 
tension alternating side, and if 4 and } taps were used, two 
triple-pole double-throw switches would be required. 

Since in the type of sub-station under discussion, we have 
a battery installed, it is, indeed, preferable to make use of it 
for starting. Therefore, other things being equal, it would 
appear that double ‘“ delta” connections could be used, the 
rotary being run up from the battery as an ordinary con- 
tinuous-current motor, the switches would then be pulled out, 
and the a.c. switch closed when the speed was just above 
synchronous speed, or a relay, as in Mr. Stott’s method, 
would automatically open the continuous-current circuit 
breaker just before the a.c. switch closed. 

3. The third type of sub-station is one operating an 
exceedingly busy line with very dense traffic, where the load 
is practically constant, and the sub-stations comparatively 
close together. The units would be large, and the drop 
between stations low, hence, it is clearly a case where shunt- 
wound machinery is desirable. Since no compounding 
whatever is required, no reactances are necessary, and the 
danger of reversal, which would be aggravated owing to the 
small drop between stations if series windings had been used, 
is considerably diminished ; at the same time, however, 
speed limiting devices should not be abandoned, since owing 
to the weak field charge, the speed may become excessive if 
the machine be cut off from the a.c. side. 

In a station of this type, batteries are not necessary, as 
there is no great momentary variation of load, and the in- 
stallation of such to carry the load for any length of time 
would entail a capital expenditure which would, at the 
present time, be prohibitive. Moreover, the depreciation 
on running plant is very much less than that of a battery. 
The starting up of the machines in this instance demands 
considerable care and caution, owing to the low resistance 
between stations, and it appears to be a case where automatic 
synchronising might be effectually installed. At present 
there does not appear to be any apparatus on the market for 
effecting this, but it should not be difficult to develop a 
scheme whereby the electrically-operated oil switch between 
the high-tension .bus-bars and the transformer primary is 
put into circuit just before synchronism is attained, a relay 
at the same time opening the direct-current circuit-breaker. 
This arrangement could be so adjusted once and for all, as 
to create a minimum disturbance to the system, the attendant, 
being only required to start the converter and regulate the 
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field rheostat until the speed is near synchronism, the synchro- 
nising plug being already in ; the machine would then be 
thrown automatically on the alternating bars. In large 
sub-stations, it is desirable to locate the transformers as near 
the converters as possible ; and, therefore, if the converter 
cannot be tied to the transformer direct, it is becoming 
@ommon practice to mount the switches on small panels, 
either bolted to the machine itself or to a pedestal close by, 
so that the large low-tension alternating cables need not be 
run to the main alternating board. It is very desirable, 
however, to have no switches on the low-tension alternating 
side, and if the negative brushes are connected to the return 
circuit, which is usually grounded, without a switch, we 
have the condition, which is very desirable, of having the 
transformer secondaries always earthed, thus affording pro- 
tection against static induction charges. 

The best general design for any type of station is to 
arrange all the plant on one floor, in order to keep the 
attendance at a minimum, and to arrange the lay out to 
follow as it were the current, that is, the high tension panels 
with necessary switches, &c., would come first, then the 
transformers, low tension switches, if any, and the rotaries 
and continuous current switchboard. This system gives the 
best economy as regards cable, and also facilitates operation. 
The question of protection of the apparatus from excessive 
overload, either by means of time limit or ordinary relays, 
is now generally of a fairly easy solution, but the problem 
of cutting out a defective high tension line which is 
normally working in parallel with another one, so that the 
line which is still good does not feed into the fault on the 
broken-down cable, thus cutting off the entire sub-station, 
presents considerable difficulties. And although much 
ingenuity has been displayed in the design of suitable relays, 
it is still somewhat doubtful if they fulfil their functions 
under all conditions. Moreover, the problem is compli- 
cated still further by the fact that momentary reversals due 
to synchronising, or the lowering of voltage due to short- 
circuit, cause the converters—by reason of the energy 
stored up in them—to reverse for an instant, thus tripping 
the relays and shutting down the whole sub-station. 

Reverse current relays have been suggested for controlling 
the continuous current circuit-breakers, in addition to the 
usual overload device, presumably to open the circuit on 
reverzal, this reversal being due to the machine becoming 
disconnecied from the alternating side. This contingency 
should, howevér, be met by the ordinary speed limiting 
device only, for the reverse current relay would certainly 
operate on a momentary lowering of the voltage due to a 
_ short-circuit. Moreover, if starting from the continuous 
current end, some means would have to be provided for 
holding the circuit-breaker in. What is required is a low 
voltage coil which will open both the a.c. and D.c. sides 
should the continuous current voltage fall below a certain 
predetermined figure, for, as is well known, if the converter 
voltage is held down by a short-circuit, and this short-circuit 
is suddenly removed by the circuit-breaker opening on the 
continuous side without the alternating side being Opened, 
the machine flashes over at once, doing considerable damage 


to the brush gear and generally isolating the sub-station . 


entirely ; more especially is this the case with high frequency 
machines. 

The above discussion only outlines a few considerations 
with regard to converter sub-stations. In all cases, con- 
ditions as regards prime movers, frequency, voltage, «c., all 
play their important part, and what may be good practice 
in one case may be bad in another. At the same time, only 
such apparatus should be installed as is essentially required, 
the operator being relied upon to use his skill and judgment 
in cases requiring them. 


H.B. Tramear Life-guards,—Messrs. Hupson anp 
Bowrina, Lip., have received through Messrs. Hurst, Nelson and 
Co., Ltd., an order for the fitting of 150 cars for the London County 
Council Tramways with their patent life-guard. Through the 
Brush Co. they have teceived contracts for life-guards for Bourne- 
mouth, Greenock and Port Glasgow, Great Yarmouth, Bury, and 
Cavehill and Whitewell ; and through the United Electric Car Co. 
a contract for 50 sets for the Birmingham Tramways. 


AERIALS FOR LONG-DISTANCE WIRELESS 
TELEGRAPHY. 


[COMMUNICATED. | 


As no great improvements have been made recently in either 
transmitting or receiving instruments for wireless telegraphy, 
it appears as if its future would depend to a large extent on 
the kind of aerial used at the transmitting and receiving 
stations. In considering the design of long-distance aerials, 
the effect of wave interference and self-obstruction of the 
aerial is frequently overlooked. 

At any long-distance station using a multiple aerial, due 
regard should be paid to this important peculiarity of wave 
motion. On this depends very often whether the distant 
station is to receive the maximum, a portion, or none of the 
energy which it might receive under the most favourable 
conditions. 

The ideal multiple aerial for efficiency is one which sends 
out maximum waves in two directions only, and it should be 
made up of a number of single aerials parallel to each other, 
in one plane; of course, the length or width of the plane 
depending on the capacity required. Waves of maximum 
amplitude will be sent out by such an aerial in a direction 
at right angles to the plane and from both sides of the plane. 
Each single aerial sends out its own waves, and all these 
individual waves travel at the same velocity, and at any 
particular instant have the same movements relatively to one 
another, in other words are in phase, so that in these two 
directions they conspire to produce a wave of maximum 
amplitude ; but only in these two directions. If the 
receiving station is not on the line passing through the 
centre of the plane and at right angles with it, it will only 
receive a portion of the energy radiated in that direction, 
proportional to the sine of the angle which a line joining the 
receiving station with the most distant strand of the trans- 
mitting aerial, makes with the plane of this aerial. If the 
aerial consisted only of two strands, separated by a distance 
equal to one wave length, then, when this angle became 
almost 60°, the receiving station would receive nothing, 
because at this angle the lines joining the receiving station 
to the two strands in the transmitting aerial would differ 
in length by one-half wave length. 

Such an arrangement as this would be very useful for shore 
to shore telegraphy, or two such planes of aerials parallel to 
each other, and one wave length distance between them, 
would be better still, if placed parallel to the shore on which 
was the receiving aerial. 

The inverted square pyramid pattern of aerial is not the 
most efficient, especially if the length of side of the square is 
considerably less than the wave length, for then the inter- 
ference is very great. If the length of side is only one quarter 
the wave length, the wave amplitude at the receiving station 


OF AERIAL. 


in a direction at right-angles to two of the sides, is about 
one-third greater than if there were but one plane, but it 
would be double if the side of the square were equal to the 
wave-length, with the same total capacity or number of 
strands. The sides parallel to this direction contribute little 
to the result owing to self-obstruction. 

Obviously, also, it would be useless to bunch all the 
aerials into a small space with little distance between them 
in order to get the waves in phase with one another, for 
then the self-obstruction would be enormous. 

The most efficient kind of aerial for general use in all 
directions would be one of an equilateral triangle pattern, 
not necessarily in the form of an inverted pyramid, having its 
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perpendicular distance from apex to base equal to one wave 
length. 

In the figure, if we bisect the altitude a F by the line DF, 
then AG and G F are each equal to half a wave length, and it 
's therefore evident that, when transmitting in a direction at 
right-angles to BC, all the waves sent out by the wires from 
, to E will neutralise those sent out from £ to ¢, and the same 
applies to the other side, so that the whole of BC is left 
unaffected by the other two sides, and all the waves radiated 
ly the wires on this side conspire at the receiving station to 
inerease the wave amplitude. The same holds good for each 
of the other sides, so that maximum signals can be sent in 
six directions. 

All these remarks apply equally well to receiving stations. 

Interference must be considered in the receiving aerial 
ust in the same way as in the transmitting aerial. It 
vould be useless to have a high potential form of wave 
cnergy if the effect in one strand of the aerial were to 
neutralise that in another, which might easily be the case if 

aflicient care were not exercised. 

Needless to say, the triangular form would apply equally 
vell for the receiving station. 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


Improveme nts in and relating to telephone systems.”” J. W. 
ric and C, L. Gooprum. (Date applied for under Rule 5 of the Patents 
jes, 1905, August Mth, 1905.) March 27th. (Complete.) 

(1,654.05. Improvements in accumulator plates.” A. SCHANSCHIEFF. 
ite applied for under Rule 5 of the Patents Rules, 1905, December 4th, 1905.) 
uch 3ist. (Complete.) 

7.226. ‘ Amethod of utilising the waste heat of the electric are lamp to 
rease the illuminating power thereof.””. P. Harvey. March 26th. (Com- 


32. ‘Improvements in and relating to distribution: boxes or section 
iifars for electric installations or systems.’’ F. HEwrer. March 26th. 
234. © Improvements in electrical influence machines, commonly called 
tatie machines.’”’ A. E. Dean. March 26th. 

7.248. ‘Improvements in electric W. S. Frankuin and S. 

yrerT. March 26th. (Complete.) 

7.254. ‘An improvement in submarine electric cables.” SIEMENS & HALSKE 

vveGes. (Date applied for under Patents Act, 1901, May 5th, 1905, being date 

! application in Germany.) March 26th. (Complete.) 

7.255. “Improvements in cooling the commutator of a dynamo-electric 

achine and in constructing the commutator therefor.’””. SieMENS Bros. & Co., 
and C.M. March 26th. (Complete.) 

7,263, ‘An improved electric switch.’”” W.R. BhackwELL. March 26th. 

7,265. “Guards for electric incandescent lamps.” «B. Davies. 
26th. 

7,275. “Improvements relating to systems of electrical power distribution 
nd consumption.’ C, BE. Lucarp. March 26th. 

7.283. ‘Improvements connected with electric coin-freed meters.’’ R. A. 
G. Leacn, J. W. Rook and F. J. Beaumont. March 26th. 

7,202. ‘Improvements in and relating to electrical condensers suitable for 

e in wireless telegraphy and other purposes.’ SocieTeE ANONYME DES MANnv- 

\CtURES DE GLACES ET PRODUITS CHIMIQUE DE Str. GoBaIN, CHAUNY ET 
‘iney. (Date applied for under Patents Act, 1901, April 6th, 1905, being date 
! application in France.) March 26th. (Complete.) 

7,293. “Electrical connector for electric W..L. Wisk. (C. F. 
lischner, jun., United States.) March 26th. 

7.308. ‘An improvement in electric accumulators.’’ J. WADDELL and THE 
).P. Barrery Co., March 27th. 

7,310. ‘* Improvements connected with electric furnaces.” C. BiInaHaM. 
March 27th. 

7.475, ‘Improvements relating to the generation of electricity by a primary 

ittery.” L. P. Basset. March z7th, 

7.376. “Improved means for operating conversation counters in telephon 
ustullations.’’ SiEMENS Bros. & Co., Lrp. (Siemens & Halske Aktien 
Gesellschaft, Germany.) March 27th, (Complete.) 

74ll. ‘*Improvements in the construction of electric are lamps.’ H. 
ramanrand A, March 27th, 

7.413. ‘Improvements in vapour-electrie apparatus.” THe British 
Co., (General Electric Co., United States.) 
March 27th. 

7,416, ‘Improvements in and relating to electric brakes.”’ L. Prinest. 
March 27th. (Complete.) 

7,418. “Improvements relating to the controlling of electric motors.’” H. W. 
iankk. (Societa Anonima Italiana, Gio. Ansalo, Armstrong & Co., Italy.) 
‘larch 27th. (Complete.) 

7.447. “Improvements connected with tail or back lamps of motor-driven 
oad vehicles.” Baynton. March 28th. 

7,452. ‘* Improvements in life-guards for electric tramears and motor-driven 
vehicles.” J. W. Trorrer, March 28th. 

_74o6, “Improvements relating to the control of electric lifts.” H. von 
KttiiMen. March 28th. 

7,457. ‘An improved electric storage battery or accumulator.” J. A. T. 
and J. A. LANGton. March 28th, 

7.469. “Improvements in or applicable to telephone receivers.’’ N. D. 
PHILLIPS, March 28th, 

TAT. Klectrie goal keepers.” J. Terry. March 28th. 

7,490.“ Improvements in alternating-current electro-magnets.”’ F, Conrap. 
(Date applied for under Patents Act, 1901, April 3rd, 1905, being date of applica- 
‘ion in United States.) March 28th. (Complete.) 

504. Improvements in and relating to electric arc lamps.”” THE BRITISH 

Co., Lip. (The General Electric Co., Uisted States.) 
arch 28th, 

905.‘ Improvements in and relating to electric are lamps.” Tur British 

Co., Lrp, (The General Electric Co., United States.) 

March 28th, 


7,565. ‘* Improved method of and means for signalling or effecting operations 
in local electric circuits.”” J. GARDINER. March 29th. 

7,586. ‘*An improved mouthpiece for telephones, speaking-tubes and the 
like.” J.H. Miatr. March 29th. 

7,587. ‘* Improvements in and relating to apparatus for suspending or sup- 
porting arc lamps and like articles.” Crompron & Co., Lip., and A. E, 
SPENCER. March 29th 

7,597. ‘*Improvements in electrically-heated shaft-furnaces.’”” ALULMANNA 
Svenska ELEKTRISKA AKTIE-BoLAGET. (Date applied for under Patents Act, 
1901, March 380th, 1905, being date of application in Sweden.) March 29th. 
(Complete.) 

7,598. Improvements in electrically-heated shaft-furnaces.’” ALLMANNA 
SVENSKA ELEKTRISKA AKTIE-BoLaGeT. (Date applied for under Patents Act, 
1901, March 30th, 1995, being date of application in Sweden.) March 29th. 
(Complete.) ‘ 

7,626. ‘‘Improvements in and relating to electric light fittings.” S. B 
March 29th. 

7,627. ‘*Improvements in and relating to electric railway systems.”’ THE 
British THomson-Hovston Co., Ltp. (The General Electric Co., United States.) 
March 29th 

7,655. ‘* Process for increasing the electrical res’stance of metals.’ H. 
Kuzeu. (Date applied for under Patents Act, 1901, July 26th, 1905, being date 
of application in Germany.) March 30th. (Complete.) 

7,663. ‘* Improvements in electrical advertising devices.” J. Gisson and 
A. Brooker. March 30th. : 

7,668, ‘* Improvements in or relating to liquid electric motor starters er con 
trollers.”” J. Ouive and F. Swarsrick, March 30th. 

7,689. “Improvements in and connected with electric meters.”” J. M. 
TourteL., March 30th. 

7,725. ‘Improvements in the construction of dynamo electric machines.” 
S8.G. Rees. March 80th. 

7,753. ‘* Improvements in apparatus fer electric signalling on tramways, rail- 
ways and the like.””, L. A. WHirakrer. March 31st: 

7,756. ‘Improvements in lifting gear for electrle cranes and other lifting 
appliances.’ Cowans, SHELDON & Co., Lip., J. W. Branston and J. C. Dove. 
March 3lst. 

7,803. Improved manufacture of tungsten filaments for incandescence elee- 
tric lamps.”” A.G. Bioxam. (J. Lux, Austria.) March 3lst. 

7,811. © ‘* Improvements in or connected with means for ascertaining the pre- 
de:ermined speed of a revolving part, more especially applicable to electrics! 
measuring instruments.’’ NaALpER Bros. & THompson, Lirp., H. NALDER and 
O. Cox. March 3lst. 

7,812. ‘ Improvements in and relating to the operation of electric switches.” 
Dusois. March 3lst. 

7,821. ‘Improvements in alternate-current motors, generators and trans- 
formers.” V.A.Fynx. March 3lst. 

7,822. ‘Improvements in and relating to Hertzian wave telegraphy.’’ L. 
Evansand E.D. Carpen. March 3ist. 

7,829. ‘* Process for causing endothermic reactions in gases and gas mixtures 
by aid of electric discharges.” J. P. THompson. (Westdeutsche ‘bhomas- 
phosphat-werke,G.m.b.H., Germany.) March sist. - 

7,836. ‘* Improvements in or relating to ignition systems of electrically-fire 
internal combustion engines.”” THE ELeEcrric IGNition Co., Lirp., and F. H. 
Haut. April 2nd, 

7,845. ‘* Arrangement of commutating poles for electric machines.” O, S. 
BraGstap, April 2nd. 

7,849. ‘Blind hand lantern with electric incandescent lamp.” G. A. 
Berrator. (T. Bonino, Italy.) April 2nd. 

7,860. ‘‘Improvements in or connected with electrically-propelled railway 
vehicles or locomotives.”” J. A. Panron. April 2nd. 

7,869. ‘* Improvements in processes for the production of voltaic strong- 
current ares.’”” H. Pauninc. April 2nd. (Complete.) 

7,881. ‘* Improvements in dynamo-electric generators.”” G. L. M. DorwaLp 
and J. Lecocne, April 2nd. 

7,8-9. ‘Improvements in dynamo-electric machines for rotation at high 
speeds.” E.M.TinGLey. (Date applied for under Patents Act, 1901, April 10th, 
1905, being date of application in United States.) April 2nd. (Complete.) 

7,891. Improvements in synchronising apparatus for alternating-current 
dynamo-electric machines.’”” H.J.McManan. (Date applied for under Patcnts 
Act, 1901, April 10th, 1905, being date of application in United States.) April 
(Complete.) 

7,909. ‘* Coupling for are lamps and the like.” O, Scharrer. April 2nd. 

7,915. ‘Improvements in electrolytic interrupters and method of operating 
same.’ H. Besser and I, Conse. April 2nd. (Complete.) 

7,916. ‘* Improvements in electric time switches.”’ J. M. Tourrer and W. H. 
Jones. April 2nd, 

,919. ‘Improvements in dynamo-electric machines.” M. (Date 
applied for under Patents Act, 1901, April 3rd, 1905, being date of application in 
United States.) April 2nd. (Complete.) 

7,920. ‘*Improvements in connection with dynamo-electric machines.”’ J. Y. 
Jounson, (Felten & Guilleaume Lahmeyerweke Akt-Ges., Germany.) April 
2nd. (Complete.) 

7,925. ‘An improved switch for use with electric ignition systems for 
internal combustion engines.”” E. H. Cuirr. April 2nd. 

7,942. ‘Improvements relating to wireless telegraphic and tele) honic 
systems.” §, Eisenstein. April 2nd. (Complete.) 

7,945. ‘Improvements in electric switches." April 2nd. 

7,947. ‘*Improvements in and relating to electro-magnetic separators.’’.. W. 
BiLackMorRE. April 2nd. 

7,961. ‘‘Improvements in and relating to dynamo-electric machines.” W. 
SIEBERT. April 3rd. 

7,974. ‘Improvements in protecting devices for the live rails of eleetrice 
railways.’”’ E. Lawson. April 3rd. 

7,997. ‘*A combination of improved means automatically starting and 
ariving gear of phonographs of any make or type with one, two or more record 
cylinders administering an electric current to the human body."’ C. D. Yarrs 
and A. ALBrow. April 3rd. 

7,998. ‘*Telephone exchange system.’” W. C. FairwearHer. (M. F, 
Kellog, United States.) April 3rd. (Complete.) 

8,002. ‘Improvements in or relating to electric fittings for lamps, telephones 
and the like.” A. Sv. Vincent Burnapy. Aprilird., (Complete.) 

8,009. ‘Improvements in or relating to electric indicating devices for the 
water level in boi'ers and other receptacles.””,. A, HAENFLFIN, April 3rd. 

8,017. ‘‘lnprovements relating to the manufacture of metallic filaments for 
ineandescent electiic lamps.’’ C. A. Ler. April 3rd. 

8,018. ‘‘Improvements in metallic vapour electric lamps.’’ C. A. Ler. 
April 3rd. 

8,024. Improvements in electric switches or cut-outs.’’ T. W. JEFFERSON, 
April 3rd. 

8,029. ‘Improvements relating to trolley heads for electrical tramway 
systems.’ G. B. Hotmes and A.D. ALien. April 8rd. (Complete.) 

8,038. ‘*Improvements in and relating to electro-capillary recording 
apparatus.”” A. April 3rd. 

8,039. “Improvements relating to continuous electrolysis.""| G. RAMBALDINE. 
(Date applied for under Patents Act, 1901, April Srd 1905, being date of 
application in Italy.) April 8rd. (Complete ) 

8,044. ‘Improvements in repulsion electric motors.’ ATK.-GEs. Brown, 
Boveri & Co. (Date applied for under Patents Act, 1901, April 7th, 1905, being 
date of application in Germany.) April 3rd. (Complete.) 
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“Improvements in continuous or alternating-current electrical 
E. Arnoxtp. April 8rd. 
W. VALENTINE and 


8,078. 
machines with commutating poles.” 
1,084. ‘‘ Electrolytic smelting of lead sulphide ores.” 
A. G. BeTTs, April 4th. 
8,189. ‘A new or improved method of and means for adjusting the yg 
of electric lamps and the W. L. Goprrey and J. Watkinson. April 4t 


8,144. ‘Improvements in apparatus relating to the raising and lowering of 
electric are lamps.”’ J.Brockre. April4th. (Complete.) 

8,168. ‘Improvements in or relating to microphones.’’ G. ANGELINI. April 
4th. (Complete.) 

8,173. ‘‘ Improvements in and relating to telephone apparatus.”’ R. Brings. 
April 4th. (Complete.) 

8,174. ‘Improvements in and relating to telephone apparatus.”’ R. BinEs. 
April 4th. (Complete.) 

8,175. ‘Improvements in and relating to telephone apparatus.’’ R. BINEs. 
April 4th. (Complete.) 

8,182. ‘*Improvements in and relating to holders for incandescent electric 
lamps.”’ F,P.Driver. April 4th. (Complete.) 

8,211. ‘*Animprovement in telephone circuits.’”” A. WHALLEY. April 5th. 

8,219. new or improved electric lighting plant.” H. and 
F. Burks. April 5th. 

8,235. ‘* Automatic 


switch for portable electric incandescent lamps.’’ 
E. LOWENHERZ. April 5th. 

8,238. ‘*Improvementsin the manufacture of electric cables.”’ 
and E. A. CLarEmMont. April 5th 

8,248. ‘* Improvements in auxiliary pole-facings on direct-current motors 
and dynamos.”’ J.GuTHRIE. April 5th 

8,255. ‘* Improved mechanical ears for carrying overhead transmission cables 
for electric traction purposes.’’ H. Oniver. April 5th 


C. J. BEAVER 


8,259. ‘Improvements inor relating to magnetic compasses.” J. LEIGHTON. 
April 5th 

8,324, Wireless telephone.”” F.J.McCarty. April 6th. (Complete.) 

8,332. ‘Improvements in or relating to electric sterilising apparatus.” 


(Date applied for under Patents Act, 1901, April 10th, 1905, being 


A. DovrILHeEt. 
April 6th. ‘(Complete.) 


date of application in France.) 


8,340. ‘‘Improvements in telegraphs for transmitting orders.’’ SirMENS 
Bros. & Co,, Lrp., and E, F. H. H. Lauckrrr. April 6th. (Complete.) 
8,348, ‘Improvements in or relating to X-ray tubes.”” H. W. Cox. (T. G. 


Beckett, Australia.) April 6th. 

8,345. ‘Improvements in or relating to accumulators.’’” E. D. Marcay. 
(Date applied for under Patents Act, 1901, January 24th, 1906, being date of 
application in France.) April 6th. (Complete.) 


8,347. ‘Improvements in and connected with electric capstans and the like.”’ 
W. P. THompson. (Societe Lyonnaise de Mecanique et d’Electricite, France.) 
April 6th. 


8,352. ‘Improvements in accumulator batteries.””. ACCUMULATOREN FABRIK 
Axt.-Ges. (Date applied for under Patents Act, 1901, April 7th, 1905, being date 
of application in Germany.) April 6th. (Complete.) 

8,359, ‘* Improvements in electrical fittings for use in connection with lamp 
circuits on motor-cars and other road vehicles." O. T. Banks. April 6th. 

8,392. ‘‘An arrangement for indicating and recording permanently the 
maximum demand for electrical energy on any circuit.’”” W. W. Lackir. 
April 7th. 

8,402. ‘*Improvements in controlling systems for electric motors.’’ W. 
Cooper. (Date applied for under the Patent Act, 1901, April 10th, 1905, being 
date of application in the United States.) April 7th. (Complete.) 

8,412, ‘‘A new or improved portable apparatus for producing alternate 
current for medical purposes.’’ C, W. KucHENMEISTER. April 7th. 


8,416. ‘Improvements in electrical fuses and the like.”’ W.R.Comincs. 
April 7th. 
8,426. ‘Improvements in battery terminals for electrical purposes.” R. N. 


CUNNINGHAM. April 7th. 
430. ‘Improvements in 

H. Curry. April 7th. 

| 8,434. ‘Improvements in brush holders for electrical machines.” G, Finzi 

and E, TaLterv, (Date applied for under Patents Act, 1901, April 8th, 1905, 

being date of application in Italy.) April 7th. (Ccmplete.) 
2 448. ‘* Electro-statie cotton and silk spinning improver.”’ 

April ith. 


and relating to dynamo-electric machines.” 


W. PHILLIPs. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. 
Tuompson & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps), 


1905. 


Dynamos or Motor Macuines. W. A. Johnson. 2,339. February 6th. 

KLecrric Distkinurion SystkMS PARTICULARLY ADAPTED FOR TRAIN LIGHTING, 
H. Dowie. 2,432, February 7th. 

AUTOMATIC SYSTEM OF SIGNALLING FOR ELECTRIC 
2,475. February 7th. 

AUTOMATICALLY OPERATED AUXILIARY ELECTRIC LIGHTING SYSTEMS. 
2,554. February 8th. 

APPARATUS FOR DISTRIBUTING ELECTRIC CURRENTS AND PropuciNG ELECTRIC 
Putsations. A. T.M. Thomson and G. O. Ellis. 2,742. February 10th. 

INSTALLATIONS FOR CONTROLLING ELECTRICALLY-PROPELLED TRAINS. Siemens 
Bros. & Co., Ltd., and C. F. Jenkin. 2,864. February 11th. 

DyNAMOS AND THE LIKE, C, A. Vandervell and W. H. W. Proctor. 
February 13th. 

ELECTROLYTIC APPARATUS. 
4,100. February 27th. 

APPARATUS FOR CONTROLLING AND OPERATING THE PoINTSs OF ELECTRIC RAILWAYS 
AND T'RAMWays. E. Cross. 5,010. March 10th. 

MANUFACTURE OF LITHOPONES BY ELECTROLYSIS OF SULPHATES OR CHLORIDES OF 
Sopa AND CoNSECUTIVE PropuctTion oF Caustic Sopa. M. J. B. Candau and 
A. Candau. 5,882. March 20th. 

CoLLEcTING Devices FoR 
Houston Co., Ltd. (General Electric Co.) 

ELECTRIC SINGLE-PHASE Motors. 
April 11th. 

ELectric CABLES OR CONDUCTORS. (Rights under Patents, &c., Act, 
1901, not granted.) 9,865. May 

Dynamo-ELEcTRIC MACHINES, Houston Co., Ltd. (General 
Electric Co.) 10,897. May 24th. 

REGULATORS FOR DynAMO-ELECTRIC MACHINES AND THE LIKE. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 11,585. June 2nd. 


Ratnways. S. M. Young. 


P. Hallot. 


2,918. 


W.P.Thompson. (The Decker Manufacturing Co.) 


MACHINES, Thomson- 
7,605. April 1 


Phoenix Dynamo who Co. 1,721. 


StoraGE OF ELEcTRICALLY TRANSMITTED Enercy. H. W. Fox. 12,947, 
June 22nd, 

For Biasting. F, Render, 15,222, July 25th. 

APPARATUS FOR THR ELECTROLYSIS OF WATER. K, J. Vareille. 20,217. October 


6th. 


A. L. Peterson. 20,598. October 11th. 
A. G. Bloxam. (F. E. Polzeniusz. 


ANNUNCIATORS FOR TELEPHONES. 

MANUFACTURE OF ACCUMULATOR PLaTEs. 
778, January 14th, 

APPARATUS FOR ProDucING H1GH PoTENTIAL ELEcTRIC DISCHARGES, PARTICULARLY 
FOR IGNITING THE CHARGE OF AN INTERNAL COMBUSTION ENGINE. A. H, 
Nicholson. 934. January 17th. 

BatrerRy ELECTRODES, 
February 2lst. 

Fuses For ELEcTRIcAL CuRRENT Circuits. E. F. Moy and P. Bastie. 8,616. 
February 21st. 

ELectric TRAMWAYS WITH CONDUIT CURRENT SUPPLY. 
February 27th. 

ReEsIsTANCE UNiTs FOR RHEOSTATS, ELECTRIC HEATERS, AND THE LIKF. 
Lake. (Wirt Electric Co.) 4,979. March 9th. 

ELECTRICALLY PROPELLED VEHICLES AND PERMANENT WAY THEREFOR. 
Vincent Burnaby. 5,893. March 20th. 

APPARATUS FOR ELECTRO-PLaTiING. L. Potthoff. (Date applied for under Rule 
5, Patents Rules 1905, March 30th, 1905.) 6,790a. March 380th. 

Cut-Ours ork SwitcHes. British Thomson-Houston Co., 
Ltd. (General Electric Co.) 17,606. April 10th. 

STARTING DEVICES FOR ALTERNATING CURRENT DyNAMO-ELECTRIC MACHINES, 
British Thomson-Houston Co., Ltd. (General Electric Co.) 8,026. April 14th, 

TROLLEYS OF ELECTRIC TRAMCARS AND THE LIKE. H. Halstead, A. Johnson and 
S. Winn. 8,448. April 20th. 

Vapour-ELectric AppaRATUS. The British Thomson- Houston Co-, 
(General Electric Co.) 9,431. May 4th. 

METHODS OF MEASURING, SWITCHING, SIGNALLING AND REGULATING ELECTRIC 
Curren’. M. Kallmann. 10,202. May 15th. 

ELrectricaL SwitcHes, W.H. Isherwood. 10,910. May 24th. 

MERcurRY OR OTHER Liquid ReraininG DEVICEs FoR Evectriciry METERS. W, 
Hamilton and Ferranti, Ltd. 11,494. June Ist. 

DeVIATING OR DRAWING ELEctTRIc ARCS OR ELECTRIC DisCHARGES APPLICABLE 
TO APPARATUS FOR THE CHEMICAL DECOMPOSITION AND COMBINATION OF GASEs, 
R. G. Gardner. (J. J. Thoresen and F, Tharaldsen, Norway.) 13,689. 
July 3rd. 

TRLEPHONES AND TELEPHONE SYSTEMS. 
States.) 20,496. October 10th. 

MEANS FOR REGULATING THE SPEED OF ELEctTRIc Motor Cars. L. Kriéger and 
Cie., Parisienne des Voitures klectriques. (Procédés Kriéger.) — 22,724. 
November 6th. (Date applied for under International Convention, Decem 
ber 3rd, 1904.) 

MaGNETO-ELEcTRIC IGNITION APPARATUS FOR INTERNAL COMBUSTION ENGINES. 

F. R. Simms and R. Bosch, 23,132. November 10th, 

ADVERTISING DEVICE FOR ELECTRICAL STATION INDICATORS, 
November 20th. 

MEANS FOR OPERATING THE CONTROLLING SWITCH OF ELECTRIC VEHICLES. Ii, 
Kriéger & Cie., Parisienne des Voitures Electricues. (Procédés Kriéger.) 
25,169. December 4th. (Date applied for under International Convention, 
March 9th, 1905.) 

APPARATUS FOR ILLUMINATING PHOTOGRAPHIC STUDIOS WITH Exxctric Incan- 
DESCENCE Lamps. P.G. Von Der Lippe. 25,392. December 6th. 

JLECTRICAL RESISTANCES. J.H. Holmes, 25,702. December 11th. 

Exectric Meters. British Thomson-Houston Co., Ltd., and F. H. Holden. 
2,039. February Ist. 

APPARATUS FOR AUTOMATICALLY ACCELERATING ELECTRIC Motors. 
Moore and W. B. Bennitt. 3,855. February 24th. 

STOPPING AND STARTING HypDRAvLIC Pumps, ELECTRICALLY DRIVEN OR OTHERWISE. 
T. R. Charlton and G. H. Tarver. 4,595. March 6th. 

MANUFACTURE OF COPPER ELECTROTYPES AND APPARATUS THERFFOR, 8S. O 
Cowper-Coles, 4,668. March 6th. 

MBEANS FOR REGULATING THE SPEED OF ALTERNATE CURRENT ELECTRIC MACHINES 
PROVIDED WITH ComMutTATORS. Elektrizitats Act.-Ges. W. Lahmeyer 
and Co. 5,977. March 2ist. (Date applied for under International Con- 
vention, April 15th, 1904.) 

AvTOMATIC SAFETY ELECTRIC SWITCHES FOR COMPOUND WounD Dynamos. 
Parlett and G. H. Coxon. 6,257. March 24th. 

HoLpER OR CARRIER FOR THE SHADES OF ELEcTRIC Lamps, 
Andrews Jun. 7,068. April 4th. 

MEANS OR APPARATUS SUITABLE FOR INDICATING LEAKAGE OF ELECTRICITY. 
Driver. 17,595. April 10th. 

ExLecrric ACCUMULATORS OR SECONDARY 
and W. P. Perry. 17,903. April 13th. 

E.ecrric CONTROLLERS AND STARTING SWITCHES. 
Duckitt, 8,780. April 26th. 

ELecTRO-MAGNETIC MECHANISM FOR ACTUATING PoINTS OR SWITCHES OF ELECTRIC 
Raitways. F. TT. Kitt. 9,405. May 4th. 

CoMBINED FIRE ALARM AND TELEPHONE SystEMs. I. B. Birnbaum and’F, G. 
Bell. 10,400a. October 20th. (Date applied for under Rule 5 of Patents 
Rules 1905, October 20th, 1905.) 

Exvectric Motor Driven Pumps. British Thomson-Houston Co., Ltd. 
Electric Co.) 10,554. May 19th. 

Suspension Devices FoR Arc LAmps. 


W. Morrison and C. C. Bulkley. 38,560, 


A. N. Connett. 4,102. 
H. H. 


A. St. 


Ltd. 


A. J. Boult, (C. H. Egan, United 


J. Esser, 23,863, 


E. 8. W. 


B. 
J. Andrews and J. 
J.F. 
Fennell 


ELEcTROLYTIC CELLS, W. 


Adamson and J. B. 


(General 


A. Wunderlich and G, H. 


Hughes. 10,728. May 23rd. 
Motor ConTRoL SysTEMS AND APPARATUS THEREFOR. — British 
Thomson-Houston Co., Ltd. (General Electric Co.) 10,895. May 24th, 


Systems or ELEctRIC Motor ConTROL AND APPARATUS THEREFOR. British 
Thomson-Hons‘on Co., Ltd. (General Electric Co.) 10,896. May 24th. 

SystTEM OF ELEcTRIC WIRING FoR ELEctTRIC LIGHTING AND PoWER INSTALLATIONS, 

. Read. 11,120. May 27th. 

Arc Lamps. B. M. Drake and J. M.Gorham, 11,881. June 6th. 

SwitcHES FoR ELectric Dritis. A. J. Boult. (W. O. Duntley.) 18,093z. 
June 24th. (Date applied for under Rule 5, Patents Rules 1905, June 24th, 
1905.) 

ELECTROTYPE PLATES, 

ELEcTRIC CyrcuIT INTERRUPTING DEVICES. 
and E. B. Wedmore. 14,566. July 14th 

oF EvEctricity Conpuctine Rats. Soc. Anon. des Manufacture des 
Glaces et Produits Chimiques de Saint-Gobain, Chauny et Cirey. 16,221. 
August 9th. (Date applied for under International Convention, October 
1904.) 

MAGNETIC ORE SEPARATORS. 
19,525. September 27th. 

ConTROLLING DEVICES FoR ELEcTRIC Motors APPLICABLE TO THE MoToRS OF 
ELEVATORS OR LIFTS AND THE LIKE. Otis Elevator Co., Ltd. (Otis Elevator 
Co.) 20,950. October 16th. : 

PoLYPHASE ALTERNATE CURRENT ELECTRIC COMMUTATOR MACHINES, 
Act.-Ges. vorm W. Lahmeyer & Co. 21,070. October 17th. 
for under International Convention, October 17th, 1904.) 

Execrric Lieut Firtines, Veritys, Ltd., and F. W. Thorpe, 21,202, October 
19th. 


I. T. Nelson and J. Murray. 14,467. Julyél8th. 
British Thomson-Houston Co., Ltd., 


C. Lean. (Machinenbau Anstalt Humboldt.) 


Elektrizitats 
(Date applied 


Arc Lamps, A. Hess, 23,085. November 9th. 


1906. 
ConvERTERS. P. H. Thomas. 222, January 8rd, (Date 
applied for under International Convention, January 18th, 1905.) 
8, J. Watson and G.H. Smith. 342, January 


TREMBLERS OF INDUCTION COILs, 
bth. 


iy 
= 
- 


